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Investigations on the Effects of Various Soil Sterilization
Types and Some Fungicides Used in Vegetable Seedbeds and
Greenhouses to Soil Mycoflora in Ege Region®)

1. Greenhouse studies

Mahdume ESENTEPE Aytiil SARIBAY Osman YALCIN

Regional Plant Protection Research Institute, Bornovia, Tzmir/TURKEY

ABSTRACT

The present study has been conducted in Ege Region in order to
determine the effect on soil mycoflora caused by several fumigants and
steam which were used for soil sterilization and also systemic fungi-
cides used for the control of powdery mildew. In addition to this, effects
of pesticides and steam on the physical and chemical qualities of soil

were also investigated.

Experiments were carried out in the greenhouses of Gimiildir,
Torbali and Agricultural Faculty of Ege University.
At the end of the studies 35 fungi were established.

INTRODUCTION

Applications of the pesticides to
soil and plant continiously against
diseases and pests cause the change
of soil-nature and natural balance.
The effects of these applications on
disease agents, the other soil micro-
organisms and the physical and
chemical qualities of soil, are repor-
ted in many papers (Katznelson and
Richardson 1943, Warcup 1951,
Kreutzer 1960, Lily 1965, Page and
Craddock 1965, Mughogho 1963,
Smith 1963, Hoper et al 1971, Ka-

astra and Gams 1973, Bollen 1974,
Warcup 1976, Rai and Tiwari 1977).

This study has been carried out
in order to determine the effect on
soil mycoflora caused by Formalin,
Methylbromide fumigants and ste-
am which were used for soil sterili-
zation and also systemic fungicides
used to control of powdery mildew.
Also the effects of pesticides and
steam on the physical and chemi-
cal properties of soil were exami-
ned.

(1) This s:bu:dy was supperted by the Scientific and Technical Research Council of

Turkey (Ankara-TCAG 364)
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EFFECTS OF SOIL STERILIZATION TYPES
MATERIALS AND METHODS

Methylbromide (100 gr/ma2),
Formalin (300 cc/m?2), Benlate (60
gr/100 1t water), Enovit-Super 40
gr/100 1t. water) and steam soil
samples, various laboratory means
and necessities and chemical subs-
tances have been the materials of
this study.

These experiments were conduc-
ted in green houses with steam,
Methylbromide, Formalin and sys-
temic fungicides as, Benlate and
Enovit-Super.

In greenhouse experiments, soil
samples were taken from 0-30 cm.
depth of soil according to the Merc-
dith’s (1940) method.

Steam experiment was carried
out at 130°C and three atmosphere
pressure for four hours period in
greenhouse at Giimuldiir. Soil samp-
les were taken twice as before and
16 days after steaming.

Methylbromide and Formalin
experiment was established at Ag-
ricultural Faculty of Ege University.
In greenhouses treated with Methyl-
bromide and Formalin, soil samples
were taken five times as follows:
before applying fumigant, after
applying and airing and then one,
two and three monts later.

Systemic fungicides experiment
was carried out at Torbali in green-
house. Soil samples were taken three
times, before applying and one week

after applying as transplant-water
and one week later at the end of
three foliar sprayings with 15 day
intervalls.

Soil samples were cultured as
soil-plate (Warcup, 1950) for all
fungi, soil dilution-plate for Phy-
tophythora spp. (Johnson et al 1959)
and trapping method for Rhizocto-
nia solani Kithn, (Papavizas and
Davey, 1967). Peptone Dextrose
Agar + Rose Bengal + Streptomycine
+Peniciline medium was used for
all fungi. 1 % PDA+BNPRA and
Water agar media were used for
Phytophthora spp. and R. solani
respectively.

Mycoflora studies were conduc-
ted in the growth chamber at 24+

2 C°. Petri dishes were examined af-
ter three days incubation and each
fungal colony was counted, recor-
ded and identified as in per gr air-
dry soil.

Trapping method was employed
for R. solani. Five pieces of a trap
plant were placed into the dishes,
in five replications. The percenta-
ge of R. solani was found by con-
sidering the average of five repli-
cations.

On the other hand, the soil sam-
ples were analysed from physical
and chemical standpoint at Toprak-
Su Bolge Mudirligi in Izmir.

RESULTS

Results of the experiments per-
formed with steam at Giimiildiir:

Alternaria, Aspergillus, Cladospo-
rium, Drechslera, Fusarium, Hel-

minthosporium, Penicillium, Pythi-
um, Scopulariopsis, Stachybotrys,
Streptomyces, Stemphylum, Tricho-
derma and genera belonging to the

— 50—
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Mucorales order are isolated from
the steam sterilized greenhouse so-
il. After applying steam, Fusarium
spp. and Alternaria spp. fungi were
dominant colonizer and steam af-
fected the fungi quantitatively. Es-
pecially the number of Aspergillus
species significantly decreased af-

BB BEFORE STEAMING
[J AFTER STEAMING

A

FUNGAL POPULATIONS

ter steaming. Before steaming
Streptomyces sp. and Trichoderma
sp. were not detected, but after ste-
aming they were found.

In the steam experiment, the to-
tal population of fungi were given
in Figure 1 and the percentage of

R. solani in Figure 2.
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4
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Fig. 1-2. Total population of fungi and the percentage of R. sclani
in steam sterilized greenhouse (1978, Gumiuldir).

As shewn in Figure 1, 10 days af-

ter steaming it was seen that, steam

affected the fungi quantitatively
and it caused to decrease the total
number of fungi considerably. Af-
ter steaming, R. solani was affec-
ted as shown in Figure 2.

Results of greenhouse experi-
ments treated with fumigants:

Actinomucor, Alternaria, Asper-
gillus, Botryotrichum, Cephalospo-

rium, Chaetomium, Cladorrhinum,
Cladosporium, Fusarium, Gelasi-
nospora, Gilmamiella, Gliocladium,
Humicola, Melanospora, Myrotheci-
um, Paecilomyces, Papulaspora, Pe-
nicillium, Phoma, Pythium, Scopu-
lariopsis, Sordaria, Thielavia, Tric-
hoderma, Uleocladium, Sterile, cer-
tain unknown fungi and genera be-
longing to the Mucorales order are
isolated from the Formalin and
Methylbromide applied soils. Peni-



EFFECTS OF SOIL STERILIZATION TYPES

cillium spp., Aspergillus spp., Fusa- In the greenhouse experiments
rium spp., Trichoderma spp. and done in 1978 and 1979 the total po-
Botryotrichum spp. genera took pla- pulation of fungi are given in Fi-
ce in the first rows among them in gure 3 and 4, the percentage of R.

this experiment. solani in Figure 5 and 6.
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Fig. 3-4. The total population of fungi in Formalin and Methybromide
applied tomato greenhouses (Faculty, 1978-1979).

Both of the fumigants were fo- years. This effect continued thro-
und effective on R. solani in both ughout the experiment.

—52E-



M. ESENTEPE, A. SARIBAY and O. YALCIN

S
MENE

® WO
o

- N W
(== <]

/e R SOLANI POPULATIONS
o))
o

o

BA. 1 2

BEFORE APPLICATION
CONTROL

FORMALIN

METHYL BROMIDE

3 4
Il BEFORE APPLICATION
A CONTROL
B FrformMALIN
wn
Z 100 E METHYL BROMIDE
= 90
<
Sl
o 70 /
60 %
Z o %
< 50
=2 0
@ 80
® 201
2T 10
0 4
BA. 1 2 3 >

Fig. 5-6.

The percentrage of R. solani in fumigants applied tomato

greenhouses (Faculty 1978, 1979).

Results of the greenhouse expe-
riments carried out with systemic
fungicides:

In our experiments done with
Benlate and Enovit-Super in 1978
and 1979, Actinomucor, Aspergil-
lus, Bptryotrichum, Cephalospori-
um, Chaetomium, Cladosporium,

Cladorrhinum, Drecshlera, Fusari-
um, Gilmaniella, Gliocladium, Hu-
micola, Myrothecium, Paecilomyces,
Papulospora, Penicillium, Pythium,
Phytophthora, Scopuloriopsis, Sta-
chybotrys, Thielavia, Torula, Tricho-
derma, Ulocladium, unknown steril
and genera belonging to the Muco-
rales order were isolated. Aspergil-
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EFFECTS OF SOIL STERILIZATION TYPES

lus, Penicillium, Thielavia and Fu- with Benlate and Enovit-Super the

sarium genera were found as domi- total population of fungi are given

nant colonizer among them. in Figure 7 and 8, the percentage of
In greenhouse experiments done R. solani in Figure 9 and 10.
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Figure 7-8. The total population of fungi 'in"‘systér'nic.fungicides.
_applied cucumber greenhouse (Torbali, 1978-1979). _/

It was found that, when the Ben- they affected R. solani as shown in
late and Enovit Super applied as Fi’gu're 9 and 10.
transplant water in both years,

WU o



[¥

M. ESENTEPE, A. SARIBAY and O. YALCIN

100
90
80

70{

60

50

40

30

20
10;

°/o R SOLANI POPULATIONS

B.A. 1

100
90 -
80 {
70

60 1
50 {
40 1
30 1
20
10

NENE

°/cR SOLANI POPULATIONS

B.A. 1

The effects of pesticides and
steam on the physical and chemi-
cal properties of soil were also in-
vestigated.

Steam has not an effect on satu-
ration ,salt, pH, lime and organic
matter, but increased available

[l BEFORE APPLICATION
4 CONTROL

B BENLATE

ENOVIT SUPER

BEFORE APPLICATION
CONTROL

BENLATE
ENOVIT SUPER

2
Figure 9-10. The percentage of R. solani in systemic fungicides
applied cucumber greenhouse (Torbali, 1978-1979).

P:Os and significantly decreased
K20 in soil.

Formalin and Methylbromide ha-
ve not an important effect on sa-
turation, pH, lime, organic matter,
P05 and K:0, but generally decre-
ased the salt concentrations.
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EFFECTS OF S0IL STERILIZATION TYPES

Benlate and Enovit-Super from
the systemic fungicides have not an
important effect on saturation, pH,
organic matter, Benlate and espe-
cially Enovit-Super increased the
salt concentrations from very low
to high. There is not any effect of

Benlate on lime but Enovit-Super
has an effect on it. Both of the sys-
temic fungicides have an effect on
P:0s; and K:0. Especially Enovit-
Super increased the available P:0;
in soil from middle to high level.

DISCUSSION

Soil sterilization used in green-
houses and seedbeds, was the most
effective method for control of soil-
borne plant pathogens and it was
used successfully in many countri-
es (Katznelson and Richardson
1943, Warcup 1951, Jancarik and
Temmlova 1963, Kreutzer 1963, Lily
1965, Mughogho 1968).

Various applications to soil have
an effect on microorganisms as
qualitative and quantitative and
this result cause the change of the
natural-balance. The effects of pes-
ticides on soil mycoflora and ferti-
lity were investigated in the pre-
sent study.

The application of steam to soil
effected the total number of fungi
and decreased it. The same result
was also found in many studies do-
ne by Katznelson and Richardson
(1943), Warcup (1951), Sanford
(1959) and Lily (1965). The fact
that steam has little, if any effect
on R. solani may be due to appe-
arance of some antagonistic fungi
such as Trichoderma and Streptom-
yees after steaming. As a matter of
fact many workers were found that
after steaming Trichoderma species
have recolonized very easily (War-
cup 1951, Sanford 1959, Lily 1965,

Bollen 1974).

Formalin generally decreased the
total number of fungi. The inves-
tigation done by Naumann (1970)
confirmed this study. Although For-
malin affected the population of
R. solani in the first year as repor-
ted in many papers (Warcup 1951,
Kreutzer 1960, Jancarik and Tem-
mlova 1963), but this chemical
did not affect it in the second year.
The effect of Formalin on R. solani
in the first year may be due to
the fact that Trichoderma and Pe-
nicillium species which have anta-
gonistic effect on it and were iso-
lated commonly.

Formalin has no effect on R. so-
lani in the second year this may
be due to the occurrence of the an-
tagonistic fungi above mentioned
in a few number,

As reported by Wuest and Schis-
ler (1970) in the present study, it
was found that Methylbromide
increased the population of furngi
due to the fact that the Penicillium,
Botryotrichum, Aspergillus and
Trichoderma species were domi-
nant recolonizer. Actually it was
also found that in our seedbed expe-
riments (Part 1), Methylbromide
increased the total population of

T -
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fungi by stimulating them. The
decrease of the population of R. so-
lani by Methylbromide in both ye-
ar may be due to the dominani
recolonization of antagonistic fungi
such as Penicillium and Trichoder-
ma after application. This finding
is very important from the stand-
point of biological control of soil
pathogens.

After applying systemic fungici-
des Aspergillus, Penicillium, Thiela-
via and Fusarium species took place
in the first rows among them. Kaas-
tra and Gams (1973) found that
after applying Benlate, Penicillium
and Fusarium species were domi-
nant recolonizer as in our experi-
ments. Although some workers re-
corded that Benlate did not affect
the total population of fungi (Ho-
fer and Wallnofer, 1971; Kaastra
and Gams 1973, Raynal and Ferrai
1973, Peeples 1974) in this study it
was found that Benlate affected it.
Actually, this result was also found
by Ponchet and Traimer (1972),
according to the Berg and Bollen
(1971) Kaastra and Gams (1973),
Faassen and Van (1974), Oku et al
(1979) as determined in our studi-
es. Benlate and Enovit-Super dec-
reased the population of R. solani
according to the control, this result
may be due to fungicidal effects of
these systemic fungicides and do-
minant recolonization of antagonis-
tic fungi such as Trichoderraa, As-
pergillus and Penicillium which we-
re effective on R. solani. As a mat-
ter of fact, the same result was fo-
und by Oku et al (1979).

It was found that pesticides af-

fected both soil mycoflora and phy-
sical and chemical qualities of soil
in the other countries (Kreutzer
1960, Page and Craddock 1965,
Smith 1968, Hoper et al 1971).

In the present study steam has
not any effect on salt, pH, lime, or-
ganic matter, but increased the
amount of available P:O; in soil
from low to moderate, but decre-
ased the amount of K:O from very
high to high. This decrease may be
due to the fixation of (K) in the
soil because of heat during the ste-
aming (Turguttopbas, 1975). This
result showed that steam has a
good effect on soil chemical.

In the present study Formalin
and Methylbromide have not an
important effect on sauration, pH,
lime, organic matter and K20, but
decreased the salt concentration in
soil as in our seedbed experiments.
Actually, it was recorded that fu-
migants can change the salt as
qualitatively and quantitatively
(Kreutzer, 1970). It was found that
Formalin and Methylbromide have
not an important effect on the amo-
unt of available P:Os5, but Page and
Craddock (1965) and Smith (1968)
recorded the fumigants increased
P:0s5 in soil extract.

Systemic fungicides have not any
effect on saturation, pH, lime and
K,0 but significantly increased the
salt concentration in soil. As its
known, the increase of the salt con-
centration prevents the plant from
growing and using of nutrients. Se-
parately, systemic fungicides have
also negative effect on physical

— 57—



EFFECTS OF SOIL STERILIZATION TYPES

quality of soil (Gtliner, 1971). Con-
sidering systemic fungicides used
on a large scale in greenhouses in
recent years, may cause some prob-
lems from the salt concentration
point in the years to come, it fol-
lows from this that it must be
studied on this subject matter in
detail. Although it was found that
Benlate and Enovit-Super have not
significant effect on organic mat-
ter. Hoper et al (1971) recorded
that Benomyl increased the orga-
nic matter decompostion. The anot-
her important effect of systemic
fungicides is on the amount of P:05
and increased it. This result is im-

O Z
EGE BOLGESiI SEBZE FIDELIK

portant from plant growing stand-
point.

As a result, it was found that the
pesticides and steam effected the
soil mycoflora and physical and
chemical qualities of soil in diffe-
rent ways.

In some applications increase of
antagonistic fungi such as Tricho-
derma spp., Aspergillus spp. and
Penicillium spp. are of important
for biological control. In addition
to this, after applying of systemic
fungicides the increase of salt con-
centration is also another impor-
tant point.

E T
VE SERALARINDA UYGULANAN

CESITLI TOPRAK STERILIZASYON TIPLERI ILE BAZI
FUNGISITLERIN TOPRAK MiKROFLORASINA ETKILERI
UZERINDE ARASTIRMALAR
II. Seralarda Yiiriitiilen Cahsmalar:

Bu calisma Ege Bolgesi seralarin-
da toprak sterilizasyonunda kulla-
nilan cesitli fumigant ve su buhari
ile kiilleme savasiminda uygulanan
sistemik fungisitlerin toprak mi-
koflorasina  etkilerini saptamak
amaciyla ele alinmigtir. Bunun ya-
nisira kullanilan pestisitlerin ve st
buharinin topragin fiziksel ve kim-
yasal oOzelliklerine etkileri de ince-
lenmistir.

Denemeler Gilimiildiir, Torbali ve
Ege Universitesi Ziraat Fakltesi
seralarinda yurutilmustir.

Calismalar sonunda 35 fungus
genusu saptanmigtir. Uygulanan
ilaclardan Formalin, Benlate, Eno-
vit-Super ve su buhar genellikle
toplam fungus sayisini azaltmisg,

Metilbromit ise arttirmistir.

Su buhari saturasyon, tuz, pH,
kire¢ ve organik madde fizerinde
etkili olmadig1 halde, P:Os mikta-
rin1 arttirirken, K:O’yu bir hayli
diustirmiugtir. Formalin ve Metil-
bromit saturasyon, pH, Kire¢, orga-
nik madde, P:Os; ve K.O tlizerinde
onemli bir degisiklige neden olma-
malarina karsin, genellikle tuz kon-
santrasyonunu disurmiislerdir.
Benlate ve Enovit-Super ise satu-
rasyon, pH, organik madde tizerin-
de onemli derecede etkili olmamis,
fakat Benlate ve oOzellikle Enovit-
Super topraktaki tuz oranini azdan
cok fazlaya ylkseltmislerdir. Her
iki sistemik fungisit gerek P;Os ve
gerekse K20 miktarini arttirmislar-
dir.

G
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Investigations on the Determination of Rice Diseases Caused by
Fungi, Their Distribution, Prevalance and Incidence, Overwintering
in the Aegean Region of Turkey.

| - Determination of Rice Diseases, Causal Agents and Distribution
Prevalance and Incidence:

Mustafa COPCU* and ibrahim KARACA**

ABSTRACT

At the end of two-years’ survey studies in the provinces of the
Aegean Region (Aydin, Balikesir, Canakkale, Denizli, Izmir and Ma-
nisa), Blast (Pyricularia oryzae Cav.), Brown Leaf Spot (Helminthos-
porium spp.), Minute Leaf Spot (Nigrospora oryzae «Berk.-Br.» Petch).
and Foot-rot (Fusarium moniliforme Sheld.) diseases were determined
in rice fields.

Rice blast disease was determined only in Balikesir and Manisa
provinces and its incidence was 7.7 % on average. Blast incidence in
the infected rice fields varied between 424.34 - 1.28 %. Rice variety Ma-
ratelli was found more susceptible than the others.

Brown Leaf spot was observed in all surved provinces except Ma-
nisa. Its prevalance was 35.8 % in the Aegean Region during 1974 and
1975 rice growing seasons. Disease incidence in the infected fields was
also found between 10.06 - 0.14 % Helminthosporium oryzae Breda
de Haan, H. sativum Pamm., King and Bakke, H. monoceras Drechsl.,
H. australiense Bugn., H. dematioideum Drechsl. and H. pedicellatum
Henry were isolated from the brown leaf spots. According to the pat-
hogenicity studies carried-out with Baldo and Ribe rice varieties,
H. oryzae Breda de Haan, H. sativum Pamm., King and Bakke and
H. monoceras Drechsl. were main causal agents of the disease

From the minute leaf spots Nigrospora oryzae (Berk-Br.) Petch,,
Alternaria tenuis Auct., Curvularia geniculata (Tr.-Earle), C. lunata
(Wakker) Boed. and C. pallescens Boed. were isolated. According to
the inoculation tests, the first two species particularly N. oryzae (Berk.-
Br.) Petch were primary causal organism of the minute leaf spots.

Foot-rot disease (Fusarium moniliforme Sheld.) of rice was de-
tected only in northern provinces (Balikesir and Canakkale) of the
region. It was showed with typical Bakanea symptoms and its severity
was less than 5 %.

(*) Regional Plant Protection Research Ingbitute, Bormowva, izmir, TURKEY.
(**) Department of Plant Pretection, Faculty of Agriculture, University of Ege,
Izmir, TURKEY.
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RICE DISEASES
INTRODUCTION

Rice is equal nearly same in im-
portance of wheat as a world food
crop. It is the stable food for half
of the world’s population. Rice pro-
duction is very important especi-
ally in the improving countries for
human feeding. It has some ad-
vantages among cereals such as
high performance, more profit and
suitability for unfavourable soil
conditions. However there are some
environmental conditions that li-
mits rice growing areas such as lack
ot irrigation water in Turkey.

Rice yield per unit area vary
considerably from one country to
another because of different culti-
vation techniques, rice varieties and
insect pest and diesases. The yield
levels ranged from 0,5 to 6.5 tons
per hectare (Jung and Yamada,
1972). 'The annual crop losses
caused by insect pests, diseases and
weed was approximately estimated
as 46 % (Cramer, 1967). In the re-
cent years the productions of the
other cereals has been significantly
increased, but any increase of rice
production can not be seen in Tur-
key.

Some studies have been carried-
out on the rice diseases. in Turkey.
The causal agents, their morpho-
logical characters and symptoma-
tology of the rice brown leaf spot
were recorded (Iren, 1968). Oran et
all. (1973) presented the chemical
control possibilities for the blast
disease by means of laboratory and
field experiments and determined
the  effective fungicides. By
another study, the annual yield
losses caused by Pyricularia oryzae
was estimated as 8,33 % for the
Southeastern part of Turkey (Oran,
1975). But it has not been comple-
tely presented for all over the co-
untry and it is still unknown for
some regions.

In the first part of this study
that carried out during 1974-1979,
the rice diseases caused by fungi,
their fungal agents, distribution,
prevalance and incidence werzs de-
termined in the Aegean Region. In
the second part the overwintering
of the causal organisms was investi-
gated from the point of seed, soil
and plant debris remained in the
rice-fields.

MATERIALS and METHODS

‘Survey studies were carried-out
in the rice fields of Aydin (Soke),
Balikesir (Bigadic, Gonen, Manyas,
Sindirgi), Canakkale (Biga), De-
nizli (Saraykoéy), Izmir (Menemen)
and Manisa (Turgutlu), provinces
of the Aegean Region. They were
repeated on 3 growth stages namely
as seedling-tillering, elongation-bo-

oting and ripening in the same-
fields. During the survey studies
106 rice fields were examined. All
parts of the rice plants (stem, lea-
ves, panicles) were observed at 5
points of the fields and infection
ratio was determined.

Isolation studies were carried-out
with the diseased plant parts by
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blotter and agar techniques. Pure
cultures were obtained by single
spor isolations on Potato Dextrose
Agar slants. Some of them was iden-

tified by Dr. Von Arx. Their patho-
genicities were presented by seed-
ling tests under the green house
conditions.

RESULTS

1. Symptoms of the Diseases :

The first occurrence of the blast
(Pyricularia oryzae Cav.) was ob-
served as leaf spots at the tille-
ring stage of the rice plants. On
the later examinations the blast in-
cidence raised and maximum ratio
was obtained on booting and flowe-
ring stages. Although any scale
was not applied for disease evalu-
ation, number and size of the leaf
blast symptoms were increased ac-
cording to the plant age. At the be-
gining of the plant growth, leaf
blast symptoms were circular or
oblong and reddish brown minute
spots. Later the centre of the spots
was usually grey or whitish and the
margin is generally brown or red-
dish brown. They were typically elip-
tical. The spots enlarged under fa-
vourable conditions. Numerous
spots occured on an old leaf which
was soon killed. When the rice
plants were at booting or flowering
stages, node blast was also obser-
ved in some fields. First or second
node above irrigation water level
was blackened and plants remained
connecting by the nodal septum
only. After harvesting the infected
plants with node blast were easily
recognized in the same fields. Du-
ring the survey studies only one
rice plant with neck blast was in
Balikesir (Gonen County) and she-

ath infection like leaf blast symp-
toms was also rarely cbserved on a
few rice plant (Fig. 1).

On all of the growth stages from
seedling to ripening, brown leaf
spot symptoms were obviously de-
tected on the rice leaves as minute
brown dots and ellipsoidal or oval
to circular large spots with light or
dark brown or reddish brown co-
lour (Fig. 2). At the ripening sta-
ge the typical symptoms of the
brown leaf spot were also occurred
on the panicle of the plants.

Minute leaf spots were often fo-
und on the leaves from the tips
which weakened by various reasons
(i.e. lack of nutriotinal elements or
irrigation water). The characteris-
tic symptoms were the presence of
numerous, minute, dark, reddish-
brown, or black pustules less than
0,5 mm in diameter on the leaves.
The leaves sometimes dried and Kkil-
led later (F'ig. 3).

Foot-rot or Bakanae disease co-
uld be detected with visible symp-
toms especially at the end of the
elongation stage to ripening. The
main symptom was abnormal stem
elongation of diseased plants. In-
fected plants had no tillers or only
a small number of tillers (suchas
1 or 2) and dried up earlier than
the healthy plants. After drying, a
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RICE DISEASES

white or pinkish mycelial growth
of the causal organism could be
easily seen on the lower parts (es-
pecially on first or second node of
the stem) of the rice plants. Morz
adventitious roots were also formed
from these lower nodes of infected
rice plants (Fig. 4).

2. Distribution, prevalance and
incidence of the diseases :

No visible disease caused by fun-
gi was obtained 18.2 % of the exa-
mined fields in 1974. Ratio of the
infected fields with brown leaf spot,
minute leaf spot, footrot and blast
were observed in 41,4; 45,5; 27,3
and 5,5 percent of the examined
fields in the same year respectively.

In the second year it was not ob-
served any fungal disease in 19.6
% fields examined. The diseases
mentioned above were determined
in 29,4; 43,1; 15,7 and 9,8 percent
of the fields.

The review of the survey studies
are given in Table 1. The prevalan-
ce of the minute leaf spot on Baldo

Blast

Brown leaf spot

»

»

»
»

»

and Ribe rice varieties were 22.2 %
and 52.2 % respectively in second
year. Brown leaf spot occurcence
was 24,5 % 39.1 % in 1974 and
42.1 % and 20,0 % in 1975 respec-
tively on the rice varieties menti-
oned above. The average of the Ba-
kanae disease prevalance for the re-
gion was 66,7 % and 31.6 % in
1974 and 19,6 % and 3,3 % in 1975
on Baldo Ribe verieties respectively
(Table 1).

The incidence of the diseases in
the rice fields were also shown ac-
cording to the plants growth stages
in Table 2 and 3. It is shown that
there is not any significantly im-
portant difference between the di-
sease rates obtained on seedling-
tillering and booting-flowering sta-
ges (Table 2 and 3).

3. Causal agents of the diseases :

By means of the laboratory stu-
dies and the results of the patho-
genicity tests the causal organisms
of the diseases were presented as
follows:

: Pyricularia oryzae Cav.

: Helminthosporium oryzae Breda de Haan

monoceras Drechsl .

sativum Pamm., King and Bakke
australiense Bugn.
dematioideum Drechsl,

pedicellatum Henry

Minute leaf spot : Nigrospora oryzae (Berk-Br.) Petch.

Foot-rot (Bakanae) : Fusariuim moniliforme Sheld.
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DISCUSSION

The rice diseases caused by fun-
gi, their fungal agents, distributi-
ons in the Aegean Region and their
prevalance and incidence in the ri-
ce fields were presented by this
study. According to the provinces
examined, the prevalance and in-
cidence of some disease compositi-
cn was significantly different. In
the northern parts of the region
particularly in Balikesir provincs
blast and foot-rot diseases were pre-
valent and any important differen-
ce was not obtained on the other
diseases between the rice field’s lo-
calities. Although any spesific
study was not carriedout on the
epidemiology of the diseases, it was
obvious that the main effect on
this differantation was due to th2
environmental conditions. For
example in Balikesir province (Go-
nen Gounty, Sarikdy village) the
most infected rice fields are in the
valley that relative humidity is
very high during the rice growing
season and the weather is usually
cloudy. These weather conditions
are favourable for the pathogen as
well as unfarourable for rice gro-
wing. But the blast was also found
in only Manisa province which is
the southern part of the region. In
that infected rice field which was
planted with Maratelli variety as
the second crop after wheat har-
vest. According to the results of
both previous studies (Oran, 1975)
and our pathogenicity tests, Mara-
telli is the most susceptible rice
variety to blast. On the other hand

—6

irrigation water that supplied from
deep-well was more cooler than
channel’s water and this irrigation
system was harmfull for rice gro-
wing. These conditions also occur-
red as more favourable conditions
for the fungus and infection pro-
cess. In conclusion it may be said
that blast is not very prevalent over
the region, but the pathogen has
an economical importance from
the point of view of the crop los-
ses. This harmfull effect was also
observed in recent years in some
individual rice fields (i.e. the in-
fection ratio increased 100 % and
crop losses were approximately 30
% in the rice field in 1981).

Although brown leaf spot dise-
ase distributed on all over the rice
fields in the region, its incidence
was usually lower. Pathogens of
the disease were different among
the fields or the plants of the sa-
me field. Out of the 6 species iso-
lated from infected rice leaves 3
species have been determined as
main pathogens. They were Hel-
minthosporium oryzae Breda de
Haan, H. sativam Pamm., King and
Bakke and H. monoceras Drechsl
Some workers reported that the
pathogens of the brown leaf spot
caused foot-rot and kernel disco-
lorization. (Fazli, and Schoeder,
1966; Iren, 1968). The leaf spots
were generally observed in the
Aegean Region. Under the natural
conditions the characters the cha-
racters of the leaf spots were not
different according to the causal

Q
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agent species. H. oryzae Breda de
Haan, H. halodes Drechsl. and H.
rostratum Drechsl. were found as
brown leaf spots pathogen by the
previous study in Turkey (Iren,
1968). In that study H. monoceras
Drechsl. was also isolated from
Panicum crusgalli L. in the rice
fields. The isolations of H. sativum
Pamm., King and Bakke, H. austra-
liense Bugn.,, H. dematiodieum
Drechsl, H. pedicellatum Henry
and H. monoceras Drechsl. from in-
fected rice leaves in the present
work is the first record for Turkey.
Anonymous (1967) and Walker et
all. (1968) reported that H. sati-
vum Pamm., King and Bakke ca-
used the leaf spots on rice. Bugni-
court (1955) first isolated H. aust-
raliense Bugn. from rice seeds. Iso-
lation of the fungus from rice le-
aves is the first record. Putteril
(1954) determined that H. dema-
tioideum Drechsl. occured on Cyno-
don dactylon L., C. bradleyi L. and
C. transvaalensis L. and Fesli (1975)
isolated the fungus from rice seeds.
As a result the fungus was first
recorded on the rice plants by this
study. On the other hand H. mono-
ceras Drechsl. was first presented
as an important pathogen under
the natural conditions.

Minute leaf spot was observed on
all over the rice growing stages
with different incidences. But it
was most prevalent in Aydin and
Denizli provinces. It was observed
on weakened leaves especially on
the leaf tips and margins. Isola-
tion studies resulted some fungi,
but only two of them Nigrospo-
ra oryzae (Berk.-Br.) Petch. and
Alternaria tenuis Auct. caused di-

sease symptoms under greenhouse
conditions. N. oryzae (Berk.-Br.)
Petch. had been first recorded on
wheat and cotton in Turkey (Bre-
mer et all, 1948). However there
are some studies carried-out with
Nigrospora it may be said that de-
tection of N. oryzae (Berk.-Br.)
Petch. is the first record as a ca-
usal agent on the rice for Turkey.

Foot-rot or Bakanae disease was
only observed on the northern part
of the region. It was prevalent, but
its severity was less than 5 % in
the rice fields during the survey
studies. The pathogen fungus was
Fusarium moniliforme Sheld. Un-
der natural conditions the disease
was easily determined as Bakanae
symptoms (abnormal stem elonga-
tion, lack of tillering, more adven-
titious root formation on lower
stem nodes, early maturing and
drying, mycelial growth and rot-
ting on lower nodes). Ou (1975)
reported that not all of infected
plants had the Bakanae symptoms,
some of them stunted depending
upon the strains of the causal or-
ganism and environmental condi-
tions. But the main symptoms of
the foot-rot were Bakanae forma-
tion in the Aegean Region.

In consequence of the survey stu-
dies and pathogenicity tests which
presented main casual organisms,
distribution of the diseases over the
region, their prevalance and inci-
dence in the fields were obtained.
On the second part of the study
details of the tests carried-out un-
der greenhouse conditions and over-
wintering ways of the pathogens
will be given.
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EGE BOLGESI CELTIK ALANLARINDA GORULEN FUNGAL
HASTALIKLARIN SAPTANMASI, YAYILIS ORANLARI VE
YILDAN YILA GECISLERI UZERINDE ARASTIRMALAR

I - Fungal Hastahklarin, Yayilislari ve Etmenlerin Saptanmas: :

Ege BoOlgesi (Aydin, Balikesir,
Canakkale, Denizli, Izmir ve Mani-
sa illeri) celtik ekim alanlarindaki
fungal hastaliklar, etmenleri ve
yayginlik oranlari iki yillik (1974
ve 1975) survey calismalari ve la-
boratuvar ve sera testleri ile sap-
tanmistir. Survey calismalari so-
nunda Yaniklik (Pyricularia oryzae
Cav.), Kahverengi Yaprak Lekesi
(Helminthosporium spp.), Nigros-
pora, Yaprak Lekesi (Nigrospora
oryzae «Berk.-Br.» Petch.) ve Kok-
bogaz1 Clrikligi (Fusarium meni-
liforme Sheld) hastaliklar1 tesbit
edilmistir.

Yanikhik hastaligi sadece Balike-
sir (GOonen ve Manyas) ve Manisa
(Turgutlu) celtik ekiliglerinde sap-
tanmis ve ortalama yayginlik orani
% T,7 olmustur. Tarlalardaki has-
talilk orani ise % 1.28-42,34 ara-
sinda degismistir.

Kahverengi Yaprak Lekesi Ma-
nisa disindaki diger illerin celtik
ekilislerinde goriilmiis ve ortala-
ma yayginhik orani % 35,8 olmus-
tur. Incelenen tarlalarda hastalik
orani % 0,14-10,06 arasinda bu-
lunmusgtur. Hastalikli celtik yaprak-
larindan Helminthosporium oryzae
Breda de Haan, H. sativum Pamm.,
King and Bakke, H. monoceras
Drechsl. H. australiense Bugn., H.
dematioideum Drechsl., H. pedicel-
latum Henry funguslari izole edil-

mis ve serada yapilan fide testleri
sonucunda ilk t¢ fungusun esas
hastalik etmeni oldugu saptanmig-
tir.

Yayginlik orani ortalama % 38,7
olan ve Nigrospora Yaprak Lekesi
olarak tanimlanan yaprak lekele-
rinden bagta Nigrospora oryzae
(Berk.-Br.) Petch. olmak tizere Al-
ternaria tenuis Auct., Curvularia
geniculata (Tr.-Earle) Boed., C. lu-
nata (Wakker) Boed ve C. palies-
cens Boed. tirleri izole edilmis ve
patojenisite testlerinde Oncelikle
N. oryzae (Berk.-Br.) Petch. olmak
uzere sadece ilk iki tiir hastalik
olusturabilmigtir.

Kokbogaz1 Clirlikligili sadece Ba-
likesir ve Canakkale illeri celtik
tarlalarinda ve ortalama % 21.7
yayginlik oraminda saptanmigtir.
Fusarium moniliforme Sheld. ’nin
neden oldugu hastalik kaleme kalk-
ma - olgunlagsma donemleri arasin-
da ve Bakanae sendromu (anormal
bitki boyu uzamasi, kardeglenme-
nin olmayisi ya da ¢ok az olusu, er-
ken olgunlagma ve aklasma, alt bo-
gumlarda fazla adventif kok olu-
sumu ve beyaz ya da pembemsi fun-
gal gelisme) icinde kolaylikla go-
rulebilmistir.

Calizmanin ikinei bolimiinde
hastalik etmenlerinin yildan yila
gecisleri ortaya konacaktir.
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Fig.1. Blast (Pyricularia oryzae Cav.) disease of rice (A. Leaf blast
B. Sheath symptoms C. Node blast D. Neck blast)
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Fig.2. Symptoms of the Brown Leaf Fig.3. Minute Leaf Spot (Nigrospo-
Spot (Helminthosporium spp.) on ra oryzae «Berk-Br.» Petch.) of rice.
the rice leaves.
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Investigations on the Determination of Susceptibilty of
Some Gladiolus Cultivars Against Fusarium Corm Rot.

Emel SEZGIN Ayhan KARCILICGLU Mahdume ESENTEPE

Emin ONAN

Regional Plant Protection Rizzcarch Institute, Bornova, Izmir-TURKEY

ABSTRACT

Susceptibility of five Gladiolus cultivars (White prosperity, Blue
Isle, Novalux, Victorborge and Praha )against Fusarium oxysporum
and F. solani were investigated by the pot experiments. Novalux and
Victorborge were highly susceptible to Fusarium corm rot, but white

prosperity was not.

INTRODUCTION

The most serious disease effec-
ting the growing of gladioli in many
areas of the world is Fusarium corm
rot or yellows caused by F. oxyspo-
rum f.sp. gladioli (Massey) Snyd.
Hans (BRUHN, 1955; WOLTZ,
1974).

The cultivation of commercial or-
namental plants in green houses
have increased considerably, espe-
cially in suburbs of Izmir. Accor-
ding to 1980-1981 statistics the to-
tal area of the flower growing green-
houses is 511.082 m? in Izmir and
it’s suburbs, and the areas growing
gladiolus have reached af 27.490 m?
in the total areas of the ornamen-

tal plants. During the surveys, wil-
ting and drying gladiolus plants
were observed in 20 % of the exa-
mined area. As the result of isola-
ticns F. oxysporum, F. equiseti and
F. solani were isolated from the di-
seased corms. According fo the re-
sults of the pathogenicity tests,
F. oxysporum and F. solani isola-
tes caused decay of the corms, and
drying of the above ground parts
of the plants.

The study was carried out to de-
termine the succeptibility of five
gladiolus cultivars against F. oxys-
porum and F. solani.

MATERIAL and METHODS

Corms of five varieties of gla-
diolus (White prosperity, Blue isle,
Novalux, Victor borge and Praha)
were chosen for their extreme sus-
ceptibility to Fusarium and were
used in these experiments. The Fu-
saria used for inoculations was iso-
lated from the lesions of diseased

plant-corms. Pathogenicity tests
had shown that these isolates (F.
oxysporum and F. solani) were
highly pathogenic.

Inoculum was prepared by gro-
wing the organism on potato-dex-
trose agar in petri dishes when the
plates had been completely cove-
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red with mycelium, they were mi-
xed to sterilized soil. Each treat-
ment was replicated seven times.
Corms were surface sterilized in
0,5 % sodium hypochlorite for 10
min., and were planted in the pots.

Plant-emergence and rachis-len-
gth were recorded seven weeks af-
ter, corms were collected from all
pots and the percentage of diseased
area, visible rot and discolorations
on them were recorded.

RESULTS and DISCUSSION

The results of the tests were given in Table 1.
Table 1. Effect of F. oxysporum and F. solani inoculations on shoot
length and diseased area on corms of various gladiol cultivars.

Gladiolus cultivar

Plants emerged

Shoot length Diseased corm

(No) (cm) area (%)
White prosperity 7 214 0
» » (control) 1 39.0 0
Blue 1sle 7 14.7 1.4
» » (control) i 31.3 0
Novalux /4 5.0 100
» (control) 7 40.1 0
Victor borge 7 8.4 100
» »  (control) i 38.3 0
Praha 74 8.0 28,5
» (control) /4 38.3 0

The response of cultivars was dif-
ferent against the disease. White
prosperity was apperently not sus-
ceptible to Fusarium corm rot
although shoot growth was, somew-
hat, inhibited when compared with
control (Fig. 1). Praha was mode-
rately susceptible to corm rot, but
it was recorded that its shoot de-

velopment was highly inhibited
(Fig. 2). Blue 1sle was susceptible
to corm rot, and development of
shoot was poor (Fig. 3). Novalux
and Victor borge-cultivars were
highly susceptible to disease, and
severe corm rot and inhibition of
shoot growth were shown (Fig. 4
and 5).



E. SEZGIN, A. KARCILIOGLU, M. ESENTEPE and E. ONAN

O-Z-E T

BAZI GLADIOL VARYETELERININ FUSARYUM KORM
CURUKLUGUNE OLAN DUYARLILIGININ SAPTANMASI

Denemelerde bes farkli Gladidl
varyetesi (White prosperity, Blue
1sle, Novalux, Victorborge ve Pra-
ha)’nin daha O©nceki patojenisite
testlerinde patojen bulunan F. ox-
ysporum ve F. solani’ye karsi du-
yarliliklar: saksi kosullarinda aras-
tirilmistir. Degerlendirmeler bitki

boylarinin ve kormlardaki hastalik-
I1 alan ytizdelerinin saptanmasi su-
retiyle yapilmigtir. Deneme sonug-
larina gore, Novalux ve Victor bor-
ge varyeteleri yiiksek duyarli, Whi-
te prosperity ise dayanikli olarak
bulunmuslardir.
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Fig.1. Infected and control gladioli plants of white prosperity variety
(Control in left, diseased in right).

Fig.2. Infected and control gladioli plants of Praha variety
(Control in left, diseased in right).
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Fig.3. Infected and control gladioli plants of . Blue 1sle variety
(Control in left, diseased in right).

Fig.4. Infected and control gladioli plants of Novalux variety
(Control in left, diseased in right). '
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Fig.5. Infected and control gladioli plants of Victor borge variety
(Control in left, diseased in right).
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Transmission of Seed-borne Infections of Ascochyta
rabiei (Pass.) Labr. to Seedlings and Its Control

Salih MADEN

Plant Protection Department, Agricultural Faculty cf Aniara Universitly,

Anfzara, TURKEY.

ABSTRACT

Transmission of Ascochyta rabiei to the aerial parts o. seedlings
of chickpea by naturally infected seeds was 25 % in greenhouse and
12.2 % in the field contidions. Seed treatment with thiram (80 % W.P.)
plus Benomyl (50 % W.P.) (1:mix.) at 6 g product/kg seed preven-
ted transmission of the disease and increased emergence by reducing
damping-off. Benomyl and Thiabendazole alone greatly reduced the
incidence of A. rabiei by seed transmission but emergence was low in

the field conditions.

INTRODUCTION

Chickpea (Cicer arietinum) is
one of the most extensively grown
legume crops in Turkey. Blight of
chickpza caused by Ascochyta ra-
" biei (Pass.) Labr. is a serious and
important disease in this country
(BREMER, 1948; KARAHAN, 1968;
MADEN et al., 1975; ESER and SO-
RAN 1978). Seed transmission
plays the main role in survival of
the disease in areas where environ-
mental conditions are favorable for
disease epidemics (KARAHAN,
1968; HALFON-MEIRI, 1970; KAI-
SER, 1973; MADEN et al, 1975).
Very good control of the disease by
treating seeds with Benlate and
Thiabendazole was achieved (KAI-

SER et al.,, 1973) but in the practi-
ce seed treatment should also con-
trol root-rot fungi (COTHER, 1971)
and naturally infected seeds be
used. To evaluate the fungicides
seed transmission of the disease to
seedlings should also be known sin-
ce there is very little information
on this aspect (MADEN et al,
1975).

This study was carried out to ob-
serve the seed transmission of A.
rabiei to seedlings and the control
of seedborne infections by treating
naturally infected chickpsa secds
with different fungicides which
were found effective by other wor-
kers.

MATERIALS and METHODS

In this study, deeply-infected
seeds were used. The seeds which
had typical A. rabiei lesions were

selected from the seed samples
brought all over Turkey.
For transmission of the disease
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130 seeds were taken randomly,
then 100 seeds were classified ba-
sed on the position of lesions of
A. rabiei. A seed was considered to
have four surfaces, being the up-
per surface, the bottom surface
from where rootlets emerge, and
the two sides. The upper portion
infected seeds were counted and
the conformity of the numbers fo-
und to the expected ratio, that is
1/4 or 25 %, was checked statisti-
cally bythe CHI-SQUARE TEST.
The remaining thirty seeds were
sown in the pots in greenhouse and
seedlings showing A. rabiei symp-
toms on the aerial parts were es-
tablished. Their fitness to the ex-
pected ratio was also checked.

For the control of seed infecti-
ons of A. rabiei the following fun-
ficides in different forms of appli-
cations were used:

1) bis (dimethylthiocarbamoyl)
disulfide (thiram, 80 % W.P.)

2) methyl 1- (buthylcarbamoyl)
2- benzimidazolecarbamate
(benomyl, 50 % W.P.)

3) 2- (4- thiazolyl) - benzimida-

zole (thiabendazole 50 %
W.P.)

In addition of seed dusting of
each fungicides, thiram soaking
(seeds were soaked in 0.2 % sus-
pension for 24 hours at 20°C), and
thiram plus benlate mixture on a
1:1 mixture were used.

Evaluation of the effectiveness
of the fungicides was made by in-
cubating seeds on Blotter Method
and by sowing the seeds in pots in
greenhouse and in the field. On
Blotter method, 20 seeds (5 seed
in a 10 cm diametre petri dish)
with three replicates were used.
Counts were made after 10 days of
incubation in darkness at 20°C by
cutting seeds from the infected por-
tions and making observations by
a stereo-microscope for fungal de-
velopment. In case of doubt, re-ino-
culations were made. In the green-
house 10 seeds were sown in a pot
of 20 cm diametre with three rep-
licates. After four weeks seedlings
were taken out, washed off and in-
fected ones including root infecti-
ons were counted. In the field, 40
seeds with 5 replicates were sown.
At the same time vacuum inocula-
ted seeds with A. rabiei as KAISER
(1973) were also used. This time
150 seeds in a parcel with 4 repli-
cates were used.

RESULTS and DISCUSSION

Location of A. rabiei lesions on
the seed.

The number of the seeds which
had infections on upper portions

(Figure 1) are given in Table 1,
with the expected and found ra-
tios. The ratio of upper portion in-
fection was 1/4 or 25 %,
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Table 1. Fitness of the numbers of apper portion infected seeds to the
expected 25 % raio in 100 seeds.

Classes Observed Expected Difference ( (x—m)—0.5)2/m
(%) (m) (x—m)

Upper portion

infected seeds 31 25 +6 (6—0.5)2/25=1.21

The other sides

infections 69 75 —6 (—6—0.5)2/75=1.56

x2(5%) = 3.841

This result shows that location
seeds of chickpea occurs randomly.

Transmission of A. rabiei to
seedlings

The number of seedlings having
infection on the aerial parts out
of 30 seeds sown in pots in green-
house after three weeks are given

Table 2. The ratio of transmission
infected seeds (30 seeds).

x2=1.77

of the infection of A. rabiei on
in Table 2. The percentage of trans-
mission of A. rabiei to seedlings
was 25. In the field, out of 200
deeply infected seeds, the ratio of
emergence was 65.5 % while the
diseased ones which had infections
on the aerial parts were 12.2 %.

of A. rabiei to seedlings from the

Classes Observed Expected Difference x?
(6:9) (m) (x—m) ( (x—m)—0.5)2/m
Seedlings having
aerial infection 5 7.5 —2.5 1.16
Healthy looking
seedlings 24 22.5 1.5 0.04
x2(5%) =3.841 x2=1.20

The ratio of transmission of A.
rabiei from infected seeds to seed-
lings was not high. This ratio of
25 % was identical with the per-
centage of upper portion infected
seeds in the greenhouse but it dec-
reased in the field conditions. The-
re is no doubt that climatic con-

ditions could effect germination
and consequently transmission of
the disease but in any case this
ratio could be about 10 % of the
infected seeds because the field
conditions were very favorable for
germination.
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Effects of seed treatment greenhouse are shown in Tables 3
fungicides on A. rabiei and 4 respectivelly. As seen from

the tables thiram dust and socak

The effectiveness of the fungici- were not sufficiently effective so
des to seed-borne infections of A. they were omitted in the field appli-
rabiei on Blotter Method and in cations.

Table 3. Effect of seed-treatment fungicides on deep-seated natural
infections of A. rabiei on Blotter Test.+

Rate of app- % %o
Fungicides lication Diseased Effectiveness Different

g/kg seed groups
Thiram susp. 2 (g/1t water) 8.0 88.8 c
Thiram dust 3 50.0 30.0 b
Benomyl 3 5.0 93.0 c
Thiabendazole 3 3.0 95.8 C
Benorhyl + ;i‘hiram 3+3 1.5 97.9 ¢
Control 715 a

+ Results are the averages of three replications of 20 seeds.
a, b, c Different groups according to Duncan Test.

Table 4. Effect of seed treatment fungicides on deep-seated infections
of A. rabiei in pots in greenhouse. +

% %o
Fungicides Diseased Effectiveness Different
groups

Thiram Susp. 46.6 12.6 a
Thiram Dust 50.0 6.1 a
Benomy!l 3.0 93.8 b
Thiabendazole 0.0 100.0 b
Benomyl + Thiram 0.0 100.0 b
Control 53.0 a

+ Average of three replications of 10 seed/pot

R0
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The effective fungicides on Blot-
ter Method and pot experiments;
Benomyl, Thiabendazole and Be-
nomyl + Thiram, were tested in the
field by using vacuum inoculated

seeds by A. rabiei. This time along

with A. rabiei, pre and post emer-
gence diseases of chickpea were al-
so determined. The results are
shown in Table 5.

Table 5. Effectiveness of seed-treatment fungicides on A. rabieia and

emergence of chickpea.

%o %o
Fungicides Emergenceb Diseasedc
Benomy!l 69.3 0.0
Thiabendazole 52.5 0.0
Benomyl + Thiram 90.1 0.0
Control 32.6 57.2

a) Vacuum inoculated seeds of A. rabiei were used
b) Results are averages of 4 replicates, 150 seed/repl.
c) Counts were made during pod set.

As shown in Table 5, Benomyl
and Thiabendazole treated plots
yielded low emergence compared to
Benomyl + Thiram treatment. Is
these plots post-emergence dam-
ping-off, caused by mostly Rhizoc-
tonia solani and Pythium sp., was
observed and the growth of the
plants were also weak.

In the field, naturally infected
seeds by A. rabiei were treated by
only Benomyl+ Thiram. This time
emergence was 80 % in treated
plots, while it was 65.5 % in cont-
role There were not any diseased
plants in the treated plots during
vegetation of chickpea but in the
controls average disease was 12.2 %
after three weeks from the sowing
and it reached to 100 % in the end

of the season.

Effective control of seed-borne
inoculum of A. rabiei, which is very
much important for disease epide-
mics (HALFON-MEIRI, 1970; KAI-
SER, 1973; MADEN et al, 1975)
could prevent its spread and dama-
ge. The seed treatment fungicides
such as Benomyl and Thiabenda-
zole were found highly effective
(KAISER et al.,, 1973) but their use
alone did not improve germination
because of the other root-rot pat-
hogens. Combination of Thiram
with Benomyl as stated by COT-
HER (1977) did not only prevent
seed-borne A. rabiei but improved
the rate of germination. But the
rates of seed-treatment fungicides
in this experiment were lower than
given by COTHER (1977) and still

T



ASCOCHYTA RABIEI (PASS.) LABR.

effective. The reason for relatively
low germination of infected seeds
in the field conditions, that was

80 %, may be the destruction of
shoot primordia by the pathogen
before treatment.

OiZ B T

NOHUT ANTRAKNOZUNDA TOHUM ENFEKSiYONLARININ
FIDELERE TASINMASI VE TOHUM ILACLARI iLE BU
TASINMANIN ONLENMES]

Dogal olarak Ascochyta rabiei ile
enfekte edilmis nohut tohumlarin-
dan hastalik fidelerin toprak usti
kisimlarina serada % 25, tarlada
% 12.2 oraninda tasinmistir. Thi-
ram+Benomyl (1:1 karisim) 6 g
ilag/kg tohum hastaligin tohumdan

gecisini Onlemis ve kok ¢lrikligii-
nil azaltarak c¢ikisi arttirmistir. Be-
nomyl ve Thiabendazole tek basla-
rina A. rabiei'nin tohumla taginan
enfeksiyonunu yiiksek oranda on-
lemisler fakat tarla kosullarinda ci-
kig diglik bulunmustur.
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Figure 1. Chickpea seeds infected with Ascochyta rabiei showing
lesions a) on the upper portions b) on the sides c) on
the lower portions of the seeds.
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A Strain of Tobacco Mosaic Virus (TMV) Affecting
Pepper Plants
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Bornova-Izmir, TURKEY.

ABSTRACT

A virus disease of pepper was found in locally grown pepper cul-
tivars showing wilting, stunting, necrosis on stems, defoliation, mo-
saic and leaf and fruit deformation. The virus caused similar symtoms
to common Tobacco mosaic virus (TMV) on some test plants used in
this study. However, the virus isolated from peppers probably differed
from some known strains of TMV because it failed to infect Nicotiana
glauca Graham., it induced latent infection on Lycopersicon esculen-
tum Mill. and it produced chlorotic local lesions on Gomphrena globo-
sa L., necrotic local lesions on some cultivars of Phaseolus vulgaris L.
and both local and systemic symptoms on Petunia hybrida Hort., Physi-
cal properties of the virus were: dilution-ens point, 10—7 to 10—S8; ther-
mal inactivation point, 90-95°C and longevity in vitro, over 60 days
at 204-2°C. A distant serological relationship was detected between the
virus from peppers and TMV (tobacco and tomato strains), but not
between it and Potato virus X and Potaso virus Y. Electron micrographs
of sap from plants infected with virus on peppers showed that virus
particle was a straight-rod, 300x15 nm. Evidence obtained from stu-
dies on host range, physical properties, serology and electron micros-
copy indicates that virus isolated from peppers is a strain of TMV.

1 INTRODUCTION

Pepper (Capsicum annuum L.)
is extensively grown in the region
of Ege over an area of about 5.199
ha being one of the most common
horticultural crops (4). In recent
years, the cultivation of pepper in
both fields and glasshouses has been
considerably increased. However,
pepper is known to be very suscep-
tible to virus infections .In some
studies performed in Turkey (2, 12,
26, 31) it was found that most of

the pepper plantings in some lo-
calities were affected by viruses
such as Cucumber mosaic virus
(CMV), Potato virus X(PVX), Po-
tato virus Y (PVY) and Tobacco mo-
saic virus (TMV), but in those
works the identification of these
viruses had been based only on
symptom expression of some test
plants.

During the past two growing
seasons, the symptoms of a wides-

- .
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pread virus disease has been ob-
served on the pepper plants, the
seeds of which had been obtained
from several Institutions in Tur-
key, in our glasshouse research
stock and on those cultivated es-
inecially under the glasshouse con-
Aitions in some locations of Izmir
in Ege. The primary symptom
of disease in question was the sud-
den wilting of some branches of
plants which were at the stage of
flowering or setting fruits. The se-
condary symptom was necrosis ap-
pearing on the main stem and so-
me branches of the diseased plants,
from tip to base. In certain cases,

colour deviations and later, necro-
sis was observed on tlie fruits. The
leaves of diseased plants exhibited
a mild mosaic at the beginning and
then, most of them were defolisted.
Within about 3 to 6 weeks, the af-
fected plants either died or dJdried
out. In consequence of the preli-
minary studies performed by us,
the causal agent was proved to be
TMYV.

This paper reports some informa-
tion as to the symptoms on certain
test plants, physical properties, se-
rological relationships and electron
microscopy of TMV isolated from
pepper plants.

2 MATERIAL and METHODS

2.1 Virus source and inoculation

The virus isolate used in this
study was obtained from the in-
fected pepper cultivars «Carliston»
(a type of conical shaped pepper)
and «Dolmalik»  (bell pepper)
grown in our research glasshouse
and in some locations of Izmir. The
virus under study was maintained
in Nicotiana tabacum L cv. Maden
test plants. Inoculum was prepared
from the young leaves of the these
plants systemically infected with
virus for 20-24 days, and the resul-
ting sap was diluted to 1:5 with
0,02 M phosphate buffer (pH 7,2).
Test plants, shown in Table 1, were
mechanically inoculated by rub-
bing the celite-dusted leaves by me-
ans of cotton swabs dipped in the
freshly prepared inoculum. After
inoculation, the leaves of test
plants were rinsed with tap water

and the plants placed into a room
at 22+ 2°C with 16 h/day of supple-
mentary artificial illumination
(6.000 lux). The test plants were
cbserved for at least 30 days after
inoculation for symptom develop-
ment and those not showing any
symptoms were reinoculated. In the
host reaction studies, four or more
young plants of each species were
inoculated with the virus from pep-
pers. Recovery tests were applied
to Nicotiana glutinosa L. tesu plants
from the inoculated or young leaves
of the host plants considering local
or systemic infection.

2.2 Tests of physical properties

To determine the physical pro-
perties of the virus isolate such as
dilution-end peint (DIP), the ther-
mal inactivation point (TIP) and
longevity in vitro (LIV) at 20+2°C,
N. tabacum cv. Maden infected

e i
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with this virus was utilized as the
source plant and N. glutinesa as
the assay plant.

2.3 Purification

The virus was purified from N.
tabacum cv. Maden leaves harves-
ted 3-4 weeks after inoculation in
copliance with the procedure of
Gooding and Habert (10).

2.4 Ultraviolet absorption
spectrum

The ultraviolet absorbtion spec- -

tra of the virus between 230 and
330 nm were determined with a
PYE Unicam SP 8-100 UV-VIS spec-
trophotometer. For measurements,
the well-purified virus preparations
were used.

2.5 Serology

In serological assays, the agar-
gel double diffusion test was emplo-

yed as described by ouchterlony
(25). Tests were performed in petri
plates of 1 % bacto agar dissolved
in 0,01 M Tris buffer (pH 8,0 to
which both 0,9 % NaCl and 0,02 %
sodium azide had been added. An-
tisera dilutions were made in sali-
ne. Following the addition of anti-
gen and antisera, plates were incu-
bated at the room temperature for
2 or 3 days.

2.6 Electron microscopy

For the electron microscopic ob-
servations, the partially purified
crude leaf extracts of the systemi-
cally infected plants were negati-
vely stained in 1 % Na-phospho-
tungstate (pH 6,5) according to
Hitchborn and Hills (13) and exa-
mined in a JEOL JEM-100 C elec-
tren microscope. Virus particles
were measured on the enlarged
prints of negatively stained grids
according to Brandes (1).

3 RESULTS

3.1 Host reactions

The development of virus infec-
tion in the inoculated hosts are
summarized in Table 1.

The data in Table 1 indicate that
B. vulgaris, C. amaranticolor, C.
quinoa, D. stramonim, G. globosa,
N. glutinosa, N. tabacum cv. Sam-
sun NN and cv. Xanthi-nc, and
P. vulgaris cv. Pinto and cv. Yalo-
va 5 showed local lesions on the
inoculated leaves (Fig.1 and Fig.2).
As it is seen in Table 1, the virus
caused systemic infection on N. ta-
bacum cv. Maden and P. floridana

plants (Fig.2e).

Initially, P. hybrida plants develo-
ped chlorotic local lesions (Fig.2b)
which later became necrotic 7 to 8
days after inoculation, then these
symptoms were followed by mosaic
and deformation on young leaves.
L. esculentum plants produced no
symptoms in general, but very
slight mosaic was noticed on a
single plant when they were ino-
culated with virus under study.

The virus from peppers did not
induce any symptoms on ,and could
not be recovered from, inoculated or
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new leaves of the following plants:
C. melo, C. sativus, N. glauca, P.
vulgaris cv. Red Kidney, V. faba cv.
Sakiz and V. unguiculata cv. Black

Eye.

On the inoculated leaves of C. an-
nuum cv. Carliston plants, the vi-
rus first produced irregular chloro-
tic patches 3 to 6 days after inocu-
lation (Fig.3a). These were follo-
wed by defoliation of the inocula-
ted leaves and pronounced mosaic
on young leaves (Fig.3c,d). In so-
me cases, the virus caused wilting
and the ultimate death of young
plants within a week or so (Fig.3e).

Later, the plants survived conside-
rably stunted and showed necrotic
streaks on stems (Fig.4a). The vi-
rus brought about leaf and fruit
deformation (Fig.4b), and necrosis
on fruit stalks and fruits of pepper
plants which had been infected 8 to
10 weeks before (Fig.4c,d). Finally,
the effected pepper plants wilted
and dried out.

The virus produced necrotic
spots on the inoculated leaves of
C. annuum cv. Dolmalik plants
(Fig.3b). Although, at the begin-
ning, necrotic spots were small and
brown, then, they became lar-
ger, gray inside and surrounded
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Fig.1. Symptoms caused by the virus isolated from peppers
in various test plants: necrotic local lesions in
Nicotiana tabacum cv. «Xanthi-nc» (a), N. glutinosa (b),
Phaseplus vulgaris cv. «Pinto» (d) and chlorotic local
lesions in Gomphrena globosa (c).
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. Symptoms caused by the virus isolated from peppers
in various test plants: necrotic local lesions in
Chenopodium amaranticolor (a), C. quinoa (d), Datura
stramonium (c), chlorotic local spots in Petunia
nybrida (b), and leaf deformation and green mosaic
in Nicotiana tabacum cv. «Maden» (e).
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Fig.3. Symptoms of the virus isolated from peppers on
Capsicum annuum plants:
a) Irregular chlorotic patches on the leaf of «Carliston»
cultivar, b) Necrotic spots on the leaf of «Dolmalik»
cultivar, ¢) The defoliation of the inoculated leaves,
d) The pronounced mosaic and deformation on young leaves,
e) The plant showing the wilt and stunting symptoms (right)
about a week after inoculation and the healthy,
uninoculated control plant (left).



Fig.4. Symptoms of the virus isolated from peppers on
Capsicum annuum plants:
a) Necrotic streaks on stem,
b) The deformation of fruits,
¢) Necrosis of the fruits,
d) Necrosis on the fruit stalks.

—92 —



S. ERKAN and U. YORGANCI

by a dark zone. Necrotic spots were
not present on upper young leaves
of pepper plants. Later, the symp-
toms observed were yellowing and
dropping leaves. These were follo-
wed by a slight mosaic on young
leaves and necrotic streaks on
stems. The virus cuased leaf and
fruit deformation and, rarely, nec-
rosis on fruit stalks and fruits of
the affected plants.

3.2 Physical properties
The physical properties of virus

isolate determined by the infecti-
vity tests on N. glutinosa. The re-
sults obtained in these tests are
presented in Table 2.

According to the figures in Table
2, the virus was still infective at
the dilution of 10—7, but not at
10—8 and beyond; the thermal inac-
tivation point of the virus was bet-
ween 90 and 95°C, and the virus
could be recovered from crude sap
stored for more than 60 days at
20+42°C.

Table 2. The physical properties of virus isolated from pepper plants

Dilution %  Heating

(°C)

%  Storing

in vitrox

%

Undiluted 370,8xx 100,00 Unheated 178,8xx 100,00 Unstored 273,9xx 100,00

10—t 2827 171624 10
10—z 1976 5329 80
10-3 68,0 1834 85
10—t 314 847 90
10-5 10,0 270 95
10—¢ 47 1,27
10—7 2,0 0,54
108 0,8 0,21

1077 60,23 1 days 197,1 71,96
T4 4328 2 days 181,3 66,19
22,3 1247 17 days 1755 64,07
28 156 14 days 1037 37,86
0,9 050 30 days 86,2 31,47

60 days 623 2271

x  The undiluted sap of the infected N. tabacum cv. Maden' plant was
stored in stoppered vials at room temperature.

XX
from 10 replications.

Figures indicate the average of number of local desions obtained
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3.3 TUltraviolet absorption
spectrum

In the consequence of the measu-
rements in the spectrophotometer,
it was found that the approximate
virus yield of the purified prepara-
tion, based on an extiction coeffi-

0,1 %
cient E
1 cm, 260 nm

of 3,1 (24), was

1,275 as mg virus per of starting
material. The ultraviolet absorpti-
on spectrum of the virus from pep-
pers is presented in Fig.5 The 260/
280 absorption ratio was found to
be 1,222 and this ratio was similar
to that recorded by Zaitlin (36) for
common TMYV.
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Fig.5. Ultraviolet absorption spectrum of the virus
isolated from peppers.

3.4 Serological relationships

When the central well was filled
with the purified preparation of vi-
rus isolated from peppers as anti-
gen and the antisera to TMV (to-
bacco strain), TMV (tomato stra-
in), PVX (strain 3), and PVY (nec-
rotic strain) were placed into the
peripheral wells, the virus gave
strong positive reactions with the
antisera to both strains of TMV
whereas it failed to react with the
antisera to PVX and PVY (Fig.6).

The clear precipitation lines were
observed when the present virus
isolate from peppers was individu-
ally tested with antisera to both
TMV (tobacco strain) and TMV
(tomato strain) (Fig.7).

From these -results obtained, it
can be easily seen that there is a
close” serological relationship bet-
ween the virus on peppers, and
both strains of TMV employed in
serological tests.

. =94 —



Fig.6. Serological reactions in agar gel diffusion tests
A:The purified preparation of the virus from peppers
1:TMV «tobacco strain» antiserum

2:TMV «tomato strain» antiserum
3:PVX «strain 3» antiserum
4:PVY ecrotic strain» antiserum

Fig.7. Diffusion tests in agar with the virus isolated from
peppers and the antisera to some strains of TMV
(Center wells (A) contained the purified virus from
peppers. Peripheral wells were charged with the antisera
to TMV-tobacco strain (a) and TMV-tomato strain (b).
Numbers in Fig.7 indicate the dilutions of the antisera
as 1:1/1;2:1/2;4:1/4 and 8:1/8)
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Fig.8. Electron micrograph of a negatively stained crude
extract from the infected N. tabacum cv. Maden
plant (X 98 500)
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3.5 Electron microscopy

The electron microscopical exa-
minations showed that the crude
leaf extracts from the virus-infec-
ted plants contained numerous
straight rodshaped particles, closely

resembling those of common TMV
(Fig.8). According to data from
particle measurements, the avera-
ge length of particles was 300,
92+ 2,86 nm and the mean particle
width was 15,84+0,53 nm.

4 DISCUSSION

The studies based on the symp-
toms of certain test plants, physi-
cal properties, serological relation-
ships and electron microscopical
examinations reveal that the virus
we have isolated from pepper
plants seems to be a strain diffe-
ring in certain features from some
known strains of TMV. As it was
pointed out by Jensen (16), TMV
occurs in numerous strains which
may differ from one another not
only in host range and symptoma-
tology, but in other ways too, such
as physical properties, serological
reactions and particle morphology.

TMV from peppers was found to
be serologically related to tobacco
and tomato strains of TMV (Fig.6
and 7). Moreover, as far as electron
microscopy and the reactions of
most test plants are concerned, vi-
rus under study appeared undis-
tinguishable from TMV strains, in
general (5). On the other hand,
TMV isolated from peppers in the
present work seems to be different
from some strains of TMV consi-
dering the symptoms produced by
it on certain test plants. In this
study, L. esculentum reacted to the
virus with latent infection, as re-
ported before by Mc Kinney (19),
Greenleaf et al.,, (11), Fribourg and

Fernandez-NortNorthcote (3), and
Feldman and Oremianer (5). As
known, tobacco and tomato strains
of TMV cause systemic symptoms
on L. esculentum (5, 14, 15). In
addition to this, it was found that
N. glauca was immune to our virus
isolate. In previous works, Holmes
(14), Mc Kinney (19) and Feldman
and Oremianer (5) determined that
the responses of N. glauca to some
TMYV strains were as follows: syste-
mic symptoms for common TMYV,
symptomless infection for tomato
TMV and immune for pepper TMV.
Moreover, the fact that G. globosa
plants reacted to virus isolated
from peppers with chlorotic local
lesions with a reddish margin, in
our opinion, may be helpful to dis-
tinguish it from some other strains
of TMV which did cause any symp-
toms on this plant. Fribourg and
Fernandez-Northcote (8), Prasada
Rao and Yaraguntaiah (27) and
Jasnic (15) have reported that TMV
on peppers produced chlorotic local
lesions on G. globosa as observed in
our studies as well. On the cont-
rary, according to some researchers
(6, 9, 14, 15) tobacco and tomato
strains of TMV induced no symp-
toms on the same plant. Further-
more, virus we isolated from pep-
pers caused necrotic local lesions
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on some bean cultivars used in this
study, as recorded earlier (15, 2T,
28, 29). However, some workers re-
ported that the virus isolated by
them from peppers produced no
symptoms on bean cultivars used
(18, 21, 22). According to some re-
searchers (5, 6 ,14, 15, 20, 23). TMV
from tomato do not give rise to
necrotic local lesions on some bean
cultivars whereas common TMV do-
es. In our host reaction study, it
was observed that virus from pep-
pers produced initially local symp-
toms on the inoculated leaves of
P. hybrida ,later mosaic on young
leaves. Sugiura et al., (29) and Jas-
nic (15) reported that pepper TMV
caused pronounced mosaic on P.
hybrida while the pepper strains of
TMV described by Mathur et al
(18), Feldman and Oremianer (5)
and Sandhu and Chohan (28) pro-
duced local lesions on the same
host plant. The earlier works sho-
wed that TMV from tomato indu-
ced only local lesions or no symp-
toms (15, 20) and common TMV
brought about local or systemic
symptoms (14, 15) on P. hybrida
plants.

The fact that even in some of
the known local lesicn hosts (es-
pecially N. glutinosa and N. taba-
cum cv. Xanthi-nc), cur virus iso-
late tends to become systemic and
kills the plants within 2 weeks or
so0 is one of the most outstanding
features observed in the course of
our host reaction studies. Conside-
ring the results of the present
study as well as other reports on
the same subject, we can suggest

the following plants as differential
hosts to be considered useful for
identifying TMV on peppers: Cap-
sicum annuum (different culti-
vars), Gomphrena globosa, Lyco-
persicon esculentum, Nicotiana gla-
uca, N. glutinosa, N. tabacum cv.
Samsun and Xanthi-nc, Phaseolus
vulgaris cv. Pinto and othar. Of
course, it is a minimum list, and
some other plant species according
to the provenance of the virus iso-
late involved should be added to
this list.

The physical properties (DEP,
TIP and LIV) of the virus in the
present study were a little bit more
than those recorded for tomato
TMV, but almost identical with
those for common TMYV in literatu-
re (7, 9, 15, 17). The data on DEP,
TIP and LIV in this study (Ta.2)
agree with those determined befo-
re by some workers (8, 18, 19, 21,
28, 29, 30, 33), fo rTMV on peppers.
Investigations erformed  have
shown that TMV can be transmit-
ted via pepper seed from ocne ge-
neration to the next (3 19, 32, 34,
35). The seed transmission of TMV
on peppers is significant because
the small amount of seed-borne vi-
rus would be ample primary inocu-
lum to cause serious losses in the
field. Since symptoms of this virus
on peppers appear at the flowering
stage or at the beginning of fruit
maturity, it is not possible to see
the diseased plants and eliminate
them during earlier growing sta-
ges. This feature makes possible
the maintaining and spreading of
TMV through pepper seeds as indi-
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cated by Tosic et al (32). Apart
from this, the fact that all of the
plants infected with this virus exhi-
bit no visible symptoms and, so,
seed for the commercial purpose

can be taken from the diseased
plants, too, shows that pepper seed
is of a great importance in the epi-
demiology of TMV.
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BIBERLERDE HASTALIK YAPAN TUTUN MOZAYIK VIRUSU
(TMV) IRKI

Yoremizde yetistirilen biberlerde
solgunluk, bodurlasma bitki sapla-
11 lizerinde nekroz, yapraklarin do-
kiilmesi, mozayik ile yaprak ve mey-
velerde sekil bozukluklari gibi be-
lirtiler olusturan bir virus hastalifi
bulunmustur. S6z konusu virus, bu
calismada kullanilan bazi test bit-
kilerinde Tutin Mozayik Virusu
(TMV)’nun  belirtilerine  benzer
simptomlar meydana getirmistir.
Bununla beraber; biberlerden izols
edilen virusun Nicotiana glauca
Graham.da belirti olusturamama-
s1, Lycopersicon esculentum Mill’
da gizli infeksiyon yapmasi, Gomp-
hrena globosa L.’da klorotik lokal
leke, bazi Phaseolus vulgaris L. ce-
sitlerinde nekrotik lokal leke ve Pe-
tunia hybrida Hort.da hem lokal
ve hem de sistemik simptom olus-
turmasi, bu virusun TMV’nun bili-
nen bazi iwrklarindan muhtemelen

farkli oldugunu gostermistir. Viru-
sun, son seyreltme noktasmnin 10—7
ile 10—8 ve sicaklikla inaktiflesme
noktasinin 90 ile 95°C arasinda ol-
dugu ve in vitro da 20+2°C de 60
giinden fazla siire ile aktif kaldigi
bulunmustur. Biberlerde goriilen
virusun TMV’nun domates ve ti-
tun 1irklar: ile serolojik olarak ak-
raba oldugu saptanildigi halde, bu
virus ile patates X ve Y viruslari
arasinda ayni tir bir iliskinin ol-
madig1 gozlenmistir. Elektron mik-
roskopta yapilan calismalar, biber-
lerdeki virusun, cubuk seklinde ve
300x15 nm. boyutunda partikiillere
sahip oldugunu ortaya koymustur.
Konukcu dizisi, fiziksel oOzellikler,
seroloji ve elektron mikroskop ile
ilgili calisgmalardan elde edilen bul-
gular, biberlerde gorulen virusun
TMV’nun bir irki oldugunu goster-
mektedir.
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Effect of Heat Treatment of Infected Seeds and Granular
Application of Insecticide on Field Spread of Cowpea
Banding Mosaic and Seed Yield of Cowpea

S.R. SHARMA* and A. VARMA

Division of Mycoclogy ard Plant Pathology, Indlian Agricultural Rescarch
Institute, New Delhi - 110012, INDIA

ABSTRACT

Dry heat treatment of cowpea seeds infected with Cowpea banding
mosaic virus (CpBMV) at 65°C for 15 minutes followed by incubation
at 30°C for 4 days reduced the seed transmission from 13.13 -24.7 %
£0 0.9 - 3.33 % and seed germination from 85.0 - 91.13 % %o 61.37-71.44
%. Heat therapy of seeds also reduced the field spread of CpBMV to
479 -9.17 % as compared to 23.72 - 29.74 % in control. Seed yield from
heat treated seeds was 19.3-22.4 % higher than untreated diseased
seeds. Heat therapy of infected seeds coupled with side application
(treatment) of disulfoton granules resulted in significant increase in
plant height, seed yield and decrease in field spread of CpBMV.

INTRODUCTION

Cowpea (Vigna unguiculata (L.)
Walp.) is attacked by a large num-
ber of virus and virus-like diseases.
Cowpea banding mosaic (CpBMV),
a member of Cucumovirus group,
is the most common virus disease
in India and is seed-borne to an
alarmingly high degree in the seeds
of cowpea (Sharma and Varma,
1975 a, b). Seven different aphid
species have been reported as vec-
tors for the virus and Aphis cracci-
vora Koch. as the most efficient
vector (Sharma and Varma, 1982
a). Several viruses have been suc-
cessfully inactivated from the plan-

ting material of vegetatively pro-
pagated plants (Nyland and Go-
heen, 1969) but very few from the
true seeds. Bean mosaic, cowpea
banding mosaic, cowpea (Chavali)
mosaic, cucumber green mottle mo-
saic, necrotic ring spot and prune
dwarf, tobacco mosaic, uridbean
leaf crinkle and vegetable marrow
mosaic viruses were eliminated
from the seeds of bean, cowpea, cu-
cumber, Prunus spp., tomato, sweet
pepper ,uridbean and vegetable
marrow, by heat therapy (Berkmor-
tel, 1977; Broadbent, 1965; Fletcher
et al. 1969; Howles, 1961; Kadian,

* Present address: Indian Institute of Horticultural Rezeatich, 256, Upper Palace

Orchards, Bangalore-560080.
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1981; Megahed and Moore, 1969;
Sharma and Varma 1975b; Sharma
and Chohan, 1971; Verma, 1971).
Fletcher et al. (1969) found heat
therapy better than chemotherapy
for cucumber green mottle mosaic,
however, even by heat therapy seeds
were not completely freed from in-
fection. Sharma and Varma (1975
b) found appreciable reduction in
seed transmission of cowpea ban-
ding mosaic disease through seeds
of cowpea after treating the infec-
ted seeds at 65°C for 15 minutes
followed by 2, 4 or 8 days incuba-

tion at 30°C. Use of systemic and
non-systemic insecticides has also
been tried to reduce the field spra-
ad of several stylet-borne viruses
with varying results (Swenson et al.
1954; Sharma and Varma, 1972;
Burt et al. 1960; Nirula and Ku-
mar, 1969). In the present studies
experiments were conducted to
compare the efficacy of heat the-
rapy of infected seeds alone and/or
in combination with side treatment
of granular insecticide on the field
spread of CpBMV and yield of cow-
pea.

MATERIAL and METHODS

For heat therapy, random sam-
ples of healthy and virus infected
seeds of cowpea cv. Pusa Dophasli
were given dry heat at 65°C for 15
minutes in an oven and later incu-
bated at 30°C for 4 days. Untreated
healthy and diseased seeds served
as control. These seeds were sown
in the field on ridges during Kharif
1973 and summer and kharif 1974
seasons. The data were recorded
as percentage of seed germination,
transmission, yield and the inciden-
ce of the disease.

In the 2nd experiment heat tre-
atment of infected seeds and side
application of granular incesticide
disulfoton (0, 0-diethyl-S-2 (ethyl-
thio) ethyl phosphorodithioate) we-
re tested. Diseased seeds of cowpea
were treated with dry heat as in

the first experiment. Two plots each
measuring 6m x 6% m were sown
with heat treated and untreated
seeds. Each plot consisted of 24
rows. Plot having treated seceds was
further divided into two sub-plots,
one sub-plot was given disulfoton
granules O 2 Kg ai/ha as side ap-
plication about 6 days after sowing
while another sub-plot was left as
such. Percentage of seed germina-
tion and virus transmission were
recorded separately in each treat-
ment. 45 days after incesticidal
application height of plants was re-
corded from 20 plants selected at
random from each treatment. For
yield estimation, 3 rows each ha-
ving 25 plants were selected at ran-
dom from each treatment. Virus
infection was recorded at regular
intervals starting soon after germi-
nation.
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RESULTS

Effect of heat therapy: There
was siginficant decrease in the per-
centage of seed transmission of Cp-
BMV in all the experiments (Tab-
le 1, 2) conducted during 1973 -
1974. During 1973 kharif season the

er cent germination of untreated
healthy and diseased seeds and {re-
ated healthy and diseased seeds was
81.94, 86.11, 67.22 and 61.37 res-
pectively whereas seed transmissi-
on in treated seeds was 0.90 per
cent as compared to 14.06 per cent
in control (Table 1). The yield of
cowpea seeds was also influenced
by heat treatment. The per cent
increase in yield over untreated di-
seased seeds was 53.4, 33.8 and 19.3
in healthy untreated, healthy tre-
ated and diseased treated, respec-
tively. However, healthy treated ss-
eds yielded about 19.6 per cent less
than healthy untreated seeds (Table
1). The virus incidence was almost
proportioned to the percentage of se-
ed transmission. Maximum inciden-
ce of viruses recorded at the end of
the experiment was 29.74 per cent
in untreated seeds whereas only
1.96, 2.23 and 4.79 per cent infec-
tion was recorded in healthy, he-
althy treated and diseased treated
seeds, respectively (Table 2). Du-
ring 1974 summer and Kharif sea-
sons also the per cent germination
of treated healthy and diseased
seeds was higher than 70 per cent
as compared to 85.00-91.13 per
cent of diseased untreated sceds
(Table 2). The increase in yicld

over untreated diseased seeds was
20.2-22.4 per cent, 41.2-544 per
cent and 71.5 - 74.3 per cent in dise-
ased treated, healthy treated and
healthy untreated seeds, respacti-
vely. The virus infection was again
found to be proportional to ssed
infection. However, spread was quic-
ker and more during kharif season
than in summer.

Effect of heat therapy of diseased
seeds and side dressing of insecti-

cide: Seed germination of heat tre-
adet seeds was reduced by about

16 per cent and seed transmission
by about 11 per cent as compared
to control (Table 3).

ere was not much diffe-
rence between the heights of the
plants from heat treated or untre-
ated seseds but insecticidal applica-
tion increased the height by about
100 per cent. Yield of cowpea seeds/
plant was also increased by more
than 200 per cent when disulfoton
granules were applied as side tre-
atment. Heat treatment alone incre-
ased the yield over untreated dise-
ased seeds by about 37 per cent
(Table 3). The virus spread was
greatly reduced by insecticidal
application. By the end of the ex-
periment, 7.33 per cent of plants
got infected in insecticidal treated
plot whereas 21.00 and 39.00 per
cent infection was noticed in only
heat treated and untreated dise-
ased seeds, respectively.
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DISCUSSION

CpBMV was appreciably inacti-
vated by dry heat in the seeds of
cowpza. However, the germination
of seeds was adversely affected by
heat treatment. The adverse effect
on germination was more when
seeds from diseased plants were tre-
ated than in case of seeds from
healthy plants. Except for kharif
1973, the per cent germination of
treated seeds was more than 70 per
cent. It is obvious that heat de-
naturation point of virus within
seed is quite close to the viability
point of the seed and, therefore,
a difficult balance to strike. The
secondary spread of CpBMV was
also greatly influenced as has been
observed earlier (Sharma and Var-
ma, 1982 b) by the extent of seed
transmission. The final incidence
of CpBMV in plots sown with un-
treated diseased seeds was more
than (% 20) while in treated seeds
it was less than (10 %) in al the ex-
periments conducted during 1973 -
1974. Moreover, plants raised from
treated diseased seeds gave 19.3-
224 per cent higher yield than
untreated diseased seeds. When di-

sulfoton granules were also applied
as side treatment the difference
was more marked. Height of plants
raised from heat treated diseased
seeds receiving disulfoton was al-
most two-fold as compared to un-
treated or heat treated alone. Heat
treatment alone and in combinati-
on with insecticidal application
increased the yield by about 37 and
200 per cent over untreated dise-
ased seeds. Insecticidal treatment
also reduced the spread of CpBMV
and only 7.33 per cent plants got
infected as compared to 21.00 and
39.00 per cent in heat treated alone
and untreated seeds, respectively.
Obviously, insecticidal treatment
checked transmission of CpBMV
within the plot thus considerably
reducing the final incidence of the
virus. Marked increase in yield from
insecticide treated plots cannoct be
assigned completely to check the
virus spread but damage due to ot-
her insects must also have been
reduced. Moreover, granular insec-
ticides are known to be fungista-
tic and nematicidal (Ram et al.
1971; Sinha et al. 1980; Singh and
Reddy, 1981; Sharma, 1982).
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& 72 B

{NFERKTELI TOHUMLARIN SICAKLIKLA MUAMELESININ VE
GRANUL INSEKTISID UYGULAMASININ BORULCE BANT
MOZAYIK VIRUSUNUN TARLADA YAYILMASI VE
BORULCE VERIMI UZERINE ETKISI

Boriilce bant mozayik virusu (Cp
BMV) ile infekteli borilce tohum-
larinin 65°C kuru sicaklikta 15 da-
kika tutulmasindan sonra 30°C de
4 giin inkube edilmesi virusun to-
humla tagmmasimni % 13.13-27.4
den % 0.9-3.33 e; tohum g¢imlen-
mesini de % 85.0-91.13 ten % 61.37
-71.44 e diistirmustiir. Tohumlarin
sicaklikla muamelesi CpBMV’nun
tarladaki yayilmasini % 4.79 - 9.17
ye distirmustiir. Kontrolda tarla-
daki yayilma % 23.72 - 29.74 olmus-

tur. Sicaklikla muamele edilmis to-
humlardan elde edilen tohum uri-
nii, muamele edilmemis tohumlar-
dan elde edilen uriinden % 19.3-
22.4 oraninda daha yiiksek olmus-
tur. infekteli tohumlarin sicaklikla
muamelesi disulfoton graniil kenar
ilaglamasiyla birlikte uygulandigin-
da bitki boyunda ve tohum iiriiniin-
de gnemli bir artig ve CpBMYV tarla
yayllmasinda da onemli bir azalig
ile sonuclanmigtir.
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Die Verbreitung der Gerstenstreifenkrankheit (Drechslerg
graminea «Rab. ex Schlecht.» Shoemaker) in Mittelanatollien
und lhre Kinstliche Inokulationsmethoden

Hiiseyin AKTAS

Forschungsinstitut fiir Pflanzenschutz, Kal»a)bxa-A,nfk'ar»a,/T’i'JRKE‘i

ZUSAMMENFASSUNG

Fir die Streifenkrankheiten (Drechslera graminea «Rab. ex Schle-
cht.» Shoem.) an Gerstenpflanzen festzustellen, wurden im Jahre 1976
im Mittelanatolien Untersuchungen durchgefiihrt. Dieser Untersuc-
hungsgebiet kann es werden, dass durch die Erreger ansehnliche Scha-
eden an Gersten verursacht wurden. So trat im Mittelanatolien D. gra-
minea in mittlerer Intensitaet auf. Hiermit wurde im Mittelanatolien
eine durchschnittliche Krankheitsintensitaet von 5.99 % festgestellt.
Ausserdem wurden sie verschiedene Naehrboden verwendet. Der Patho-
gen wurde am besten Myzelialwachstum auf PDA mit queller Vitamine
0.1 % nachgewiesen. In dieser Untersuchungen wurden auch 8 Inoku-

lationsmethoden benutzen.

EINLEITUNG

Es wurde festgestellt, dass einige
Krankheiten die Gesamtproduktion
an Gersten faellen hat. Under die-
sem auch eine Krankheit ist D. gra-
minea. Dieses Pathogen wird fast
uberall auf der Gerstenanbauflaec-
he der Welt nachgewiesen und sie
wurde ansehnliche Schaeden an
Gersten verursacht (Butler and Jo-
nes, 1949; V- Bourgin, 1949; Spra-
gue, 1950; Dickson 1956; Lee, 1957;
Mathur et al., 1964; Rasulev and
Krovtsova, 1970; Zekovic, 1970; Pra-
sad et al., 1976). Der Fungus wurde
in der Tiirkei zum erstenmal von
Bremer et al. (1947) in Izmir und
in Ankara festgestellt. Danach wur-
de von Karel (1958) registriert,
dass diesem Pathogen in der Tiir-
kei nur fiir die Kiistegebiet wich-
tigste gewesen war. Zumal wurde

von Gobelez (1956) diese Krankheit
im Jahre 1954 und 1955 in Eskise-
hir, Aksehir (Konya) und in Anka-
ra beobachtet. Die Streinfenkrank-
heit hat auch Iren (1962), Karaca
(1968) und Iyriboz (1970) geschri-
eben werden. Der erste Zweck di-
ezer Untersuchung ist die Verbre-
itung, okonomische Bedeutung von
D. graminea im Mittelanatolien an
Gersten nur untergeordnete Bede-
utung zu besitzen hat. Gegen das
Pathogen soll man die Bekaemp-
fung durchfiihren. Um diese durc-
hzufiihren, benétig es Intensivsun-
tersuchungen. Dazu ist erforderlich,
dass die Verbreitung, die Krankhe-
itsintensitaet und die Bedeutung des
Pathogens an Gerstenanbauflaec-
hen festgestellt werden muss.
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MATERIAL und METHODEN

1. Untersuchungen im Freiland

Um die erkankten Pflanzen von
D. graminea zu sammeln wurde in
den Monaten April - Mai 1976 des
Miftelanatolien besucht. Die Un-
tersuchung wurde nach «Systema-
tische - Vorbildungsmethode» dur-
chgefiihrt (Bora and Karaca, 1970).
Die Untersuchungsreise wurde den
folgende Weg entlang gemacht.

A) Ankara, Eskigehir, Afyon, Bur-
dur, Aksehir, Sarayonii, Polath
und Ankara.

B) Ankara, Konya, Aksaray, Nev-
sehir, Kayseri, Sivas, Yozgat,
Kirsehir, Bala und Ankara.

C) Ankara, Cankiri, Cerkes, Kizil-
cahamam, Nallthan, Ayas und
Ankara.

Die Proben wurden im Mittel 50-
100 Schritte. vom Feldrand ausge-
zogen. Je nach der Grosse des Fel-
des wurden 1 bis 5 Proben auf den
Gerstenanbauflaeche entnommen.
Dartiberhinaus wurde in jedem Feld
erkrankte Pflanzen und die prozen-
tuale Krankheitsintensitaet auch
fur jede befallene Pflanze gefun-
den. Die prozentuale Krankheits-
intensitaet wurden nach Mocham-
mad and Mahmood (1974a, 1974b,
1976) und im Mittelanatolien die
durchschnittliche prozentuale Kra-
nkheitsintensitaet nach Grainger
(1967) festgestellt. Die Arbeit wur-
de angefangen, als die Gerstenpf-
lanzen die Seitentriebe bekamen
und wurde nach 20 Tagen Zwisc-
henraum 3 mal weiderholt.

2. Untersuchungen im Labor

Die erkrankten Gerstenpflanzen-
proben wurden im Labor zuerst im
Binokular and auch danach im
Mikroskop studiert. Die aus den
Feldern mitgenommenen Gersten-
blaettern, die zum Teil Schwarzbra-
un aussehen wurden in ca. 2 cm
lange Blattstiicke abgeschnitten
und danach mit 1 % ige Chlorlauge
(NaOC1) 2-3 Minuten oberflaech-
lich desinfiziert und mit sterilem
Wasser 3 mal gut gespiillt. Um den
Erreger su isolieren wurden diese
erkrankten Blattstliicke 4-5 Tage
Lang bei 22 + 2°C, in eine Feucht-
kammer gebracht. Diese Feucht-
kammer wurde 12 Std. pro Tag Be-
leuchtet. D. graminea wurde nach
Ellis (1971) und Chidembaram et
al. (1973) identifiziert.

Fiur die Feststellung der Naehr-
bodenwirkung auf das Wachstum
von D. graminea auf die unterschi-
edliche Medium bei 25°C, wurden
14 verschiedene Naehrboden unter-
sucht.

1. MEA (20 g Malt Exrakt + 15¢
Agar + 1 1t Wasser)

2. PUA (20 g Reismehl + 15 g
Agar + 1 1t Wasser)

3. SAY (15 g Agar + erkrankte
Gerstenbaettern + 1 1t Wasser)

4. HEA (200 g Karotte Exrakt -+
15 g Agar + 1 1t Wasser)

5. PDA (Kartoffel — Dextrose —
Agar)
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6. SA (15 g Agar + 1 1t Wasser)

7. PA (200 g Kartoffel Exrakt +
15 g Agar + 1 1t Wasser)

8. MUA (20 g Maismehl + 15 g
Agar + 1 1t Wasser)

9. Fenilalanin (1 1t PDA + 0.1 %
ige Fenilalanin)

10. Amonium nitrate (1 1t PDA +
0.1 % ige Amonium nitrate)

11. Asparagin (1 1t PDA + 0.1 ige
Asparagin)

12. Thiamin (1 1t PDA + 0.1 ige
Thiaming)

13. Inositol ( 1 1t PDA + 0.1 ige
Inositol)

14. Pyridoksin (1 1t PDA + 0.1 ige
Pyridoksin)

3. Untersuchungen im Gewaecks-
haus

Die Samen - und Saemlingsino-
kulationen wurden nach acht ver-
schiedanen Methoden durchge-
fithrt .Der Versuch hatte funf Wie-
derholungen. Bei den Inokulations-
versuchen wurden eine Gerstensor-
te Manchuria verwendet. Diese Sor-
te zeigt die anfaellige Reaktion ge-
gen D. graminea nach Kline (1972).
Vor den Inokulationen wurden alle
Gerstenkorner mit 1 % ige Chlorla-
uge oberflaechlich desinfiziert. Da-
nach wurde im je 40 ml Inokulum-
suspention 1 tropfen Tween- 40 zu-
gesetzt (Keeling, Bantari ,1975; Ye-
gen 1976; Aktas, Bora, 1981).

Inckulationsmethoden:
1. In den 100 ml Erlenmayer wur-
den 15 g Weizenkdrner und 15 ml

Wasser zugesetzt und 15 Minuten
otoklaviert. Danach wurde eine 2 ml
Myzelsuspention von D. graminea in
jede Erlenmayer zugesetzt. Nach der
5 taegigen Inkubation wurden 10
Gerstenkorner in jede Erlenmayer
eingelegt und im Inkubationsraum
bei 20-24°C, 4 Tage Lange bebriitet.
Danach wurden die Gerstenkorner
mit der Inhalt jeder Erlenmayern
in den Topfen ausgesaeet (Arny,
Shands, 1942; Kline, 1972).

2. In den Petrischalen wurden
auf den PDA Tage Lange D. grami-
nea Kulturen gewachst. Auf diese
wurden sie pro Petrischalen 10
Gerstenkorner ausgelegt und mit
dem gleichen Kultur bedeckt. Da-
nach wurden sie 72 Stunden Lange
bei 25°C im Labor inkubiert. Spae-
ter wurden sie in den Topfen mit
allem Kulturen ausgesaeet (Hous-
ton and Oswald, 1948; Mohammad
and Mahmood, 1974).

3. Die in PDA voll bewachsenen
12 Tage alten D. graminea Kultu-
ren wurden in je einen Topf bis zu
3-5 cm Tief der Erde gelegt. Auf di-
ese wurden pro Topf 10 Gersten-
korner ausgelegt und mit dem gle-
ichen Kultur bedekt und darauf
mit Erde beschichtet.

4. Die Gerstensamen wurden in
einer Feuchtkammer gekeimt. Die
Spitze der Keimlingen wurden in
ca. 2 mm abgeschnitten und in
einer Konidiensuspention von 105
Konidien/ml in einem Desikator
mit Vakuum (26-27 in¢ Hg) 5 mi-
nuten Lange ausgelegt. Danach
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wurden diese Keimlingen in den
Topfen (je 10 Stiick) aujsgesaeet.
Die Konidien von D. graminea wur-
den von die erkrankte Gerstenbla-
etter in der Feuchtkammer mitge-
nommen.

5. Die Gerstensamen wurden in
einer Myzelialsuspention 24 Std.
Lange bei 25°C gebliben. Danach
wurden sie in den Topfen ausge-
saeet.

6. Die Gerstensamen wurden in
einer Feuchtkammer gekeimt.
Nach der Keimung wurden diese
Keimlinge in einer Myzelialsuspen-
tion sehr leicht umgeriihrt. Danach
wurden sie in den TOpfen ausge-
saeet.

7. Die Gerstenkdrner wurde 24
Stunden Lange bei 25°C in einer
Myzelsuspention gebliben. Danach
wurden sie 72 Std. Lange bei 25°C
in den Feuchtkammer inkubiert.
Danach wurden sie in den Tépfen
(je 10 Stiick) ausgesaeet (Zekovic,
1971; Mohammad and Mahmood,
1974).

8. Die Gerstenkorner wurden in
einer Myzelialsuspention im Desi-
kator 5 Minuten mit Vakuum (26-
27 inc Hg) gebracht. Danach wur-
den sie im Labor 24 Std. bei 25°C
liegen lassen. Spaeter wurden sie
in den Topfen ausgesaeet (Damga-
c1, Baykal, 1980).

ERGEBNISSE und DISKUSSION

Erste Abteilung dieses Arbeits
wurde vom 6.4.1976 bis 25.5.1976
durchgefiihrt. In Untersuchungen

wurden 213 Gerstenanbaufelder

studiert.

Tabella 1. Im Mittelanatolien Verbreitungen und durchschnittliche
Krankheitsintersitaet im Feld von D. graminea.

Provinz Wirtpflanzen Zahl der Zahl der Krankheitsinten-
gesunde befallene sitaet im Feld
Feld Feld (%)
ANKARA Gerste 15 17 2.24
AFYON » 12 4 8.69
BURDUR » 5 5 14.90
CANKIRI » — 5 8.93
ESKISEHIR » 12 4 5.46
ISPARTA » 12 ) 8.40
KAYSERI » 4 2 6.38
KIRSEHIR » 4 3 14.75
KONYA » 55 i 5.33
NEVSEHIR » 5 4 5.80
NiGDE » 3 5 8.09
SIVAS » 14 2 3.86
YOZGAT » 4 4 5.42
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Im Untersuchungsgebiet wurden
von 213 studierten Gerstenanbau-
feldern nur in 68 Feldern D. gra-
minea festgestellt. Wie die Tabella
1 beobachtet, ist D. graminea auf
der Gerstenanbauflaeche fast iibe-
rall im Mittelanatolien Verbreitung
festgestellt worder; daraus kann
geschlosen werden, dass durch die
Art ansehnliche Schaeden an Gerste
verursacht wurden. Im Mittelana-
tolien wurden bei Untersuchungen
im 1976 Jahre 31.0 % befallene
Gerstenanbaufelder mit D. grami-
nea nachgewiesen. Auf diesen Grun-
de hatte das Untersuchungsgebiet
grosse Bedeutung gehabt. In diesem
Jahre ist im Untersuchungsgebiet
das Fungus in mittlerer intensitaet
aufgetrat worden. Das Pathogen
wurde fast tiberall in Gebieten auf
der Gerstenpflanzen festgestellt.
Im Gerstenfeldern lag die durchsch-
nittliche Krankheitsintensitaet zwi-
schen 1.35 % 29.6 %. Im Mittela-
natolien wurden eine durchschnitt-
liche Krankheitsintensitaet von 5.99
% festgestellt. Der Erreger scheint
zwieschen die Gattung Drechslera
im Mittelanatolien als Blattflecke-
nerreger an Gerste nur untergeor-
dnete Bedeutung zu besitzen.

Im vitro wurden 14 verschiedene
Naehrboden benutzen. D. graminea
wurden auf alles Naehrboden am
besten Luftlebigmyzelialwachstum
und auf verschiedenen Naehrboden
sehr wenig sporulationen gebildet
(Tabella 2 und Abb. 1). Auf Was-
ser - Agar mit erkranten Gersten-
blaettern gedeiht sporulationen
von dem Fungus am besten. Dieses
Ergebnis stimmt von Hauston und

Oswald (1946). D. graminea wurde
nachgewiesen, dass sie auf alles
Naehrboden bei 25°C Rundliche
entwickeln sind (Abb. 2). Ihrer
Farbe auf Naehrboden wurden bei
25°C von Inokulationen nach 6-8
Tagen grau, hell - oder dunkelrot
zeigen konnen.

Die Symptome von D. graminea
kann sicher in allen Gerstenpflan-
zen beobachten werden, z.B. von
dem Halmbasis bis zur Aehren.
Deswegen kann Die Erreger sowohl
in der Konidienform als auch der
Myzelial auf der Blaettern, Bla-
ettscheiden und stroch von Gers-
tenpflanzen Ttiberwintern werden.
Das Krankheitsbild ist an der Bla-
ettscheiden und auf der Blatterfla-
eche zuerst die Streifenartige gelb,
dann braune Verfaerbung angese-
hen werden. Nach der Aussaat Ke-
imt mit dem Gerstensamen auch
das dauermyzel des Pathogens, be-
faellt die junge Keimpflanze direkt.
Sie durchdringt in der junge Gers-
tenpflanzen als systemische (Gaeu-
mann, 1946; Butler and Jones, 1949;
Chidambaram et al., 1973). Dafir
kann die Symptome von D. grami-
nea im allen Gerstenpflanzen beo-
bachten werden (Abb. 3, 4 und 5).
Auf dem gebraunte Blaettern und
Blattscheiden wurden im Binoku-
lar die Konidientraeger und die Ko-
nidien ganz deutlich nachgewiesen.
Es wurde festgestellt, dass erkrank-
te Gerstenpflanzen als gesundene
sehr frith vertrocknet und getotet
hat. Die Konidientraeger haben die
dunkel Braun. Auf den Konidient-
raegern kann man immer 3 oder
5 liege Konidienkette sehen (Abb.
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6). Die Konidien wurden im Mik-
roskop elipsoide und sehr ordnung
des Konidienwaendes gezeigt. Die
grundzelle des Konidiens ist rund-
liche und hell farbige als terminale
Konidienzelle. Sie kann von Hall-
braun bis olivbraun oder dunkel-
braun farbig nachweisen werden.
Sie ist 2-4 Septazahl. Die Konidien-
grosse ist 30.0 - 75.0 x 11.2 - 18.7
mikronen. Sie wurden wesentlichen
die beiden Konidienspitzen gekeimt
(Abb. 7).

D. graminea erfolgt die Verbre-
itung Hauptsaechlich durch infizi-
erte Samen (Gaeumann, 1946; Lee,
1957, Teviotdale and Hall, 1976;
Metz and Scharen, 1979). Saatgu-
tinfektionen werden besonders in
Jahren aufgetrat. Die Niedrige Bo-
dentemperaturen hat die Entwic-
klung des Pathogens begiinstigt

(Arny and Shands, 1942; Prasad et
al., 1976; Teviotdale, Hall, 1976).

Es wird die Moglichkeit Kiins-
tlicher Infektion der Gerstenkor-
ner mit Konidien und mit Myzelial
von D. graminea nachgewiesen. In
den Versuch wurden 8 verschiedene
Inokulationsmethoden  verwendet
(Tabella 3 und 4). Erste und Zweite
Inckulationsmethoden wurden am
besten Ergebnis gewonnen. Die
starker Kornerbefall wurde beson-
ders bei Gerstenkorner. Manchuria
ersten und zweiten Inokulations-
methoden am besten aufgetrat. Die
anderen Inokulationsmethoden
wurden die meisten mittelstarker
Befall festgestellt (Tabella 4).
Manchuria zeigt die anfaellige Re-
aktion gegen D. graminea nach
Kline (1972).

Tabella 4. Durchschnittlicher prozentualer Gerstenpflanzen bei
unterschiedlichen Inokulationsmethoden zur die Samen
und Saemlingen mit D. graminea.

Inokulations- Durchschnittliche Duncan Test Gruppen
methoden Prozentuale Krank- (nach 1-5%)
Nummer heitserscheinung
1 86.1 A 1
2 71.1 A
3 22.0 B 2
4 18.1 BC 3
5 10.7 BCD 4
6 3.9 CD 5
7 2.9 D 6
8 1.9 D
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Venn die infizierte Gerstensamen
mit D. graminea und die Klimabe-
dingungen des Mittelanatolien fir
die Entwicklung und ausbreiteten
Eigenschaften des Streifenkrankhe-

O z

itserregers als sehr glinstig ansehen
werden konnen, kann sie immer
fast iberall im Mittelanatolien auf
der Gerstenanbauflaeche hervorru-
fen werden.

E T

ORTA ANADOLU BOLGESINDE ARPA CiZGi HASTALIGI
«Drechslera graminea (Rab. ex Schlecht.) Shoemaker»’NIN
YAYILISI VE INOKULASYON METOTLARI

Orta Anadolu bolgesinde arpa
cizgi hastaliginin saptanmasi igin
bu calisma yiuritilmistiir. Hasta-
Ligin bolgemizde zararli oldugu go-
rillmiigtiir. Yapilan caligmada et-
menin, Drechslera yaprak lekesi
hastaliklar1 icerisinden, arpada or-
ta derecede entansite olusturdugu
bulunmustur. Boylece Orta Anado-

lu bolgesinde, ortalama hastalik en-
tansitesi % 5.99 olarak saptanmig-
tir. Fungusun cesitli besi ortamla-
rindaki miselyal gelisme durumlar:
ve sporulasyon olusturma yetisine
bakilmistir. Ayrica 8 farkli inoku-
lasyon yontemi kullanilarak en iyi
inokulasyon yontemi saptanmigtir.
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75

MY ZELIALWACS TUM (mm)

3 4 1 ) 7
THGE.

Abb.1. Durchschnittliche Myzelialwachstuurate von
D. graminea auf unterschisdlicher Naehrboden
bei 25°C.
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Abb.2. Myzelialwachstum von D. graminea bei 25°C auf dem PDA -
(Links) und MEA (Rechts) - Naehrboden.

Abb.3. Krankheitsbild von D. gra- Abb4. Streifenkrankheiten auf den
minea an der Blattscheide und Gerstenblatter.
Blattflaeche bei Gerstenpflanzen.
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Abb.6. Konidienkette auf den Abb.7. Die Konidien von
Konidientraegern (X 400). D. graminea (X 500).
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